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ABSTRACT
Simulation is the intentional production or exaggeration o f  psychological symptoms (cognitive 
and/or emotional) in an effort to obtain secondary gain (e.g.. avoiding work, obtaining financial 
compensation). While most current simulation measures can successfully identify obvious attempts at 
faking cognitive deficits (e.g.. memory impairment), they have been much less successful at identifying 
more sophisticated simulators. The Word Completion Memory Test (WCMT) is the first measure 
specifically developed to detect more sophisticated attempts at feigning memory impairment. Unlike 
other simulation detection measures, a sophisticated coaching methodology was used in developing the 
WCMT. An initial validity study suggested the WCMT is a valid and effective measure of simulation; 
however, additional data are needed before widespread use o f the instrument is appropriate. The primary 
purpose o f the present study was to provide additional validity and reliability information about the 
WCMT. A total o f 7 1 participants were recruited for this study: 15 undergraduates instructed to perform 
their best, 15 community volunteers instructed to perform their best. 15 undergraduates instructed to fake 
memory impairment, 15 community volunteers instructed to fake memory impairment, and 11 memory- 
disordered patients instructed to perform their best. Undergraduate and community participants were 
administered five tests o f neuropsychological functioning and five tests of simulation (including the 
WCMT) to explore the convergent and discriminant validity o f  the WCMT. Two weeks later, these 
participants completed all 10 measures a second time to examine tcst-retest reliabilities. Memory- 
disordered patients were administered the WCMT and two of the same simulation measures administered 
to undergraduate and community participants during the course o f a comprehensive neuropsychological 
evaluation. Due to time constraints, memory-disordered patients were not administered the other seven 
measures that were administered to undergraduate and community participants. Results revealed that the 
WCMT successfully discriminated simulators from nonsimulators with an overall classification accuracy 
of 97%. When entered into discriminant function analyses, the W CM T consistently entered into the 
equations first, accounting for 70% o f the variance. In addition, the WCMT demonstrated good 
convergent and discriminant validity, and 2-week test-rctest reliabilities
iii
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ranged from .86 to .94. In conclusion, the WCMT appears to be a valid and reliable measure of simulated 
memory impairment.
iv
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INTRODUCTION
The most common cause of brain damage is traumatic head injury (Kurtzkc, 1984), which is 
classified as cither open or closed (Lezak, 1995). Open head injuries refer to at! injuries in which the 
skull is penetrated (e.g., by a bullet or missile fragment), while in closed head injuries, the brain is not 
exposed. Closed head injury (CHI) is the most common type o f head trauma (Whitchousc, Lemer, & 
Hedera. 1993), accounting for more than 90% of all documented head injuries in the civilian world 
(Levin, Grafman, & Eisenbcrg, 1987; Lezak, 1989).
The true incidence of CHI is unknown because of both unreported cases and variability among 
reported cases (e.g., differences across study sites, inclusion o f different severity levels, inclusion or 
exclusion o f CHIs resulting in death) (Berrol, 1989). In spite o f  these difficulties, it is estimated about 
131 patients per 100,000 persons sustain a CHI annually (Levin, Eisenberg, & Benton. 1989). Kraus and 
Sorenson (1994) reported an estimated two million individuals seek medical attention each year as the 
result o f  CHI.
Cognitive dysfunction is a common occurrence following CHI, with a significant positive 
relationship between severity of CHI and severity of neuropsychological impairment (Bishara, Partridge, 
Godfrey, & Knight, 1992; Ellenberg, Levin, & Saydjari, 1996; Ruff et al., 1993). Given that cognitive 
impairments (e.g., memory deficits, slowed spiced of processing, motor incoordination) associated with 
CHI can be disabling (Levin, Benton, & Grossman, 1982; Lezak, 1995), it is not surprising these 
individuals often retain an attorney to aid in securing financial compensation. The costs o f medical care 
and services, as well as the social and economic consequences, of even relatively brief periods of 
disability can be extremely expensive (Levin et al.. 1989). West and Knowles (1991), for example, 
reported that court awards for loss of earnings alone typically exceed half a million dollars for disabled 
midcareer males without a college education. Therefore, it is also not surprising the possibility o f 
receiving millions o f dollars for lost cognitive abilities may tempt some litigants to exaggerate or fabricate 
their injury-related problems, especially since brain injuries are often an invisible cause of disability 
(Gouvier, 1986; Gouvier, Steiner, Jackson, Schlatcr, & Rain, 1991) and, as such, are more difficult to 
disprove. In fact, according to Haines and Norris (1995), CHI is the most common
1
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2neuropsychological syndrome feigned. As a result, neuropsychologists are often called upon by the courts 
to determine the legitimacy o f alleged cognitive dysfunction.
Definition o f Simulation
The intentional production o f false or exaggerated psychological symptoms motivated by 
external incentives has been termed "malingering" by the American Psychiatric Association (1994). 
Malingering, however, has been conceptualized as occurring in one of two ways (Price, 1995). First, one 
may malinger by downplaying or denying psychological symptomatology, which has been termed "faking 
good" (Graham, Watts, & Timbrook, 1991) or "dissimulation" (Price, 1995). Individuals downplaying or 
denying psychological problems may be motivated to fake good in order to gain release from a psychiatric 
hospital or to obtain a desired job  position. On the other hand, one may malinger by exaggerating or 
generating false psychiatric or neurologic symptomatology for secondary gain, such as avoiding work or 
obtaining financial compensation. This second type o f malingering has been termed "faking bad,” 
"feigning," or "simulation" (Rosenfeld, Sweet, Chuang, Ellwanger, & Song, 1996; Schacter, 1986), and it 
is the type of malingering that occurs most often in cases of CHI.
Prevalence o f Simulation
The prevalence of simulated cognitive impairment is unknown since individuals who are faking 
or exaggerating deficits will rarely, if ever, admit their dishonesty. Determination o f incidence is further 
compromised by neuropsychologists' inabilities to reliably and accurately identify simulation (Faust, Hart, 
& Guilmette, 1988; Faust, Hart, Guilmette, & Arkes. 1988). Nonetheless, preliminary estimates o f the 
number of cases in civil litigation involving some component of simulated neuropsychological 
dysfunction range from 15-64% depending upon the patient population sampled (e.g., workers' 
compensation cases, outpatients) and the criteria used to identify simulation (Binder & Willis, 1991; 
Grciffenstein, Baker, & Gola, 1994; Guilmette, Sparadeo, Whelihan, & Buongiomo, 1994; Trueblood & 
Schmidt, 1993; Youngjohn. 1991).
Scientific Study of Simulation
Identification of simulation has proved to be a difficult task. Since there is currently no perfect 
measure of feigning and simulators are not likely to admit their deceit, researchers have been forced to 
rely on two primary research paradigms, known-groups and analogue designs, to study this phenomenon
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3(Rogers, Harrell, & Liff, 1993). In known-groups designs, clinicians independent of the research project 
identify simulators via clinical judgment and then compare their performances on standardized measures 
with performances of truly impaired patients. The principal advantage o f this design is its direct clinical 
applicability to "real-world” feigners. However, the inability of clinicians to accurately identify 
simulators using clinical judgment alone was the impetus for developing simulation detection measures in 
the first place (Faust, Hart, Guilmette, & Arkes, 1988; Heaton, Smith, Lehman. & Vogt, 1978).
Therefore, the known-groups design is significantly limited by its use o f clinical judgment as the criterion 
by which simulators arc identified.
Recently, specific criteria for assignment of real-world clients as "probable" or "suspected” 
simulators in known-groups designs have been proposed (Greiffenstein, Baker, & Gola, 1994, 1996; 
Grciffenstein. Gola, & Baker, 1995; Trueblood, 1994; Trueblood & Schmidt, 1993). For example, 
Greiffenstein and colleagues (Greiffenstein et al., 1994, 1996; Grciffenstein et al., 1995) argue 
postconcussion litigants who present with more than one improbable outcome or mismatch between 
behaviors and disease histories should be classified as "probable" simulators. These researchers suggest 
four categories o f improbable outcome: 1) improbably poor performances on two or more 
neuropsychological tests not accounted for by physical or sensory limitations (e.g., scores > -3 standard 
deviations below the agc-education reference group), 2) claims o f total disability in a major social role 
lasting more than one year, 3) claims o f severe remote memory loss (e.g.. loss of ability to read), and 4) 
contradictions between self-report and collateral sources (e.g., surveillance films, hospital records).
While providing these reliable and replicable guidelines for assignment into "probable" simulation groups 
is a significant improvement for the known-groups methodology, the problem of identifying less obvious 
faking remains.
The drawbacks o f  the known-groups design has led most researchers to use the analogue design. 
In analogue designs, neurologically normal participants are instructed to feign impairment on standardized 
measures and their performances are then compared with one or more comparison groups, such as 
memory-disordered, brain-injured, or normal participants instructed to do their best (Rogers et al., 1993). 
Advantages o f the analogue design are that the base rate for simulation is fixed by the experimenter
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4(Hayes, Hilsabeck, & Gouvier. in press) and systematic comparison o f  numerous variables under well- 
defined experimental conditions can be performed (Schacter, 1986).
The primary drawback to the analogue design is its unknown gcncralizability to the real world.
In an effort to address this limitation, Rogers (1988) offered some methodological suggestions, including 
offering incentives for successful simulation, providing instructions to fake "believable" deficits, allowing 
analogue participants time to formulate simulation strategies, and post-experiment assessment of level of 
compliance and strategies used by participants. Franzen, Iverson, and McCracken (1990) further 
suggested offering different levels o f incentives and differing kinds of instructions to help provide future 
directions for study when using analogue participants.
O f the above suggestions, the effects of incentives and task instructions have been the most 
widely researched. With regard to the former, most researchers have failed to find significant differences 
in simulation performances between incentive and non-incentive groups (Bernard, 1990; Martin, Bolter, 
Todd, Gouvier, & Niccolls. 1993; Wilhelm. Franzen, Grinvalds, & Dews, 1991). As noted by Arnett, 
Hammeke, and Schwartz (1995), the incentives offered by simulation researchers (e.g., $2 to $200) are 
not comparable to the money at stake in personal injury lawsuits (e.g.. thousands to millions of dollars), 
which may be why empirical research has not found them to be useful.
With regard to the effects o f task instructions, research has generally shown that the more 
information provided to help simulate impairment, the better analogue participants arc at performing like 
truly impaired individuals. For example, Kerr et al. (1990) found that when instructed to simulate, 
participants who had read about common symptoms associated with head injury performed similarly to 
patients with head injuries on a short battery of neuropsychological tests. Rose. Hall, and Szalda-Petrce 
(1995) demonstrated that analogue simulators who were provided information about problems typically 
experienced by head-injured persons were able to avoid detection on a forced-choice simulation measure 
more often than analogue simulators not provided this information. Similarly, Martin, Gouvier, Todd, 
Bolter, and Niccolls (1992) found that analogue simulators specifically instructed to perform above 
chance levels and to miss more hard than easy items on a forced-choice recognition memory test 
performed more like brain-injured participants than analogue simulators instructed only to demonstrate 
memory impairment.
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5One problem with research in this area is that in spite of the above evidence that "coaching" 
analogue participants has a significant effect on test performance, many researchers continue to simply 
instruct analogue participants to fake "believable" cognitive deficits (Bectar & Williams. 1995; Davis et 
al., 1997). Researchers may fail to provide more specific information about how to fake believable 
deficits under the assumption that real-world simulators have the same knowledge base as the average 
layperson. However, many real-world simulators may have suffered legitimate injuries resulting in some 
real deficits on which to build more credible presentations (Greiffenstein et al., 1995; Heaton et al., 1978), 
and contact with physicians and other patients in the course of their lawsuits likely provides information 
for refining their presentations (Franzen et al., 1990; Lees-Halcy, 1986; Trueblood & Schmidt, 1993). In 
addition, "education” about psychological testing and simulation measures provided by attorneys may 
influence evaluation results (Wetter & Corrigan, in press; Youngjohn, 1995). Therefore, one could argue 
that without providing analogue simulators with specific knowledge about psychological testing and how 
deficits are experienced by impaired individuals (e.g.. anterograde memory impairment rather than 
retrograde memory impairment), analogue research is less gencralizablc to real-world settings. 
Furthermore, without specific information about the deficit to be faked, analogue simulators may feel 
unable to feign believable deficits and subsequently perform as they normally would on 
neuropsychological and simulation measures resulting in obscured research findings.
Rogers' (1988) last two suggestions, giving analogue simulators time to formulate a strategy and 
using post-experiment manipulation checks, have been incorporated by few researchers. Arnett et al. 
(1995) gave their analogue simulators one minute to prepare their strategies, but these authors did not 
report how this affected the participants' abilities to simulate, if  at all. More researchers have 
incorporated various post-experiment manipulation checks. For example, Bernard (1990) asked analogue 
simulators to paraphrase task instructions, to indicate how hard they tried to follow them and how 
successful they were in doing so, to rate how successful they were in keeping the experimenter blind, and 
to comment on what they felt the purpose o f the study was. He concluded the analogue participants knew 
the instructions, tried "moderately hard to follow them," and were "probably unaware of the specific 
hypothesis under study" (p. 720). Although the incidence of participants who did not try at all was not 
specifically assessed, Bernard suggested, "a certain percentage of participants will not (or may be unable
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6to) simulate malingering” (p. 726). Other studies have shown that as many as 30% of analogue simulators 
admitted they did not attempt to simulate as instructed or they became too involved in the experiment to 
fake (Arnett ct al., 1995; Goebel, 1983; Heaton et al., 1978; Iverson, Franzen, & McCracken, 1991; 
Rogers, 1988; Rose et al., 1995). These results indicate post-experiment assessment is an important part 
of analogue research and the continuing efforts to increase the external validity o f this methodology. 
Simulation Detection Measures
Since the likelihood of simulators confessing their deceit is very low, researchers in this area 
have concentrated their efforts on increasing their abilities to detect simulated cognitive deficits. Two 
primary methods have been used in an attempt to achieve this goal: identification of aberrant performance 
on existing neuropsychological tests and development o f tests specifically designed to detect simulation.
Research investigating differences in neuropsychological test performance patterns between 
simulators and truly impaired individuals is important because these tests are administered as part o f  a 
neuropsychological evaluation anyway; thus, administration is cost effective and time efficient, and the 
tests are not easily recognized as simulation measures (Hayes et al., in press). Unfortunately, this method 
is limited because performance patterns of truly impaired individuals, as well as those of persons with no 
history of neurologic problem, have not yet been clearly elucidated. Therefore, identification o f  simulated 
performance patterns on existing neuropsychological tests cannot be meaningfully established until those 
o f the criterion groups are more clearly identified. However, in order to determine meaningful 
neuropsychological performance patterns of criterion groups, researchers would need to compile 
voluminous demographically-corrccted tables describing the significance of performance patterns and 
score discrepancies and providing adjustments for all known contributors to brain function variance, 
including developmental and medical histories, substance use, traumatic events, participation in sports, 
and personality style, which is unlikely, if not impossible, to amass (Hayes et al., in press).
The second method that has been used to detect simulated cognitive deficits is the development 
o f tests specifically designed for that purpose (i.e., domain-specific tests). Domain-specific malingering 
tests have been found to be more successful at identifying simulation than noting aberrant 
neuropsychological test performance patterns (Greiffenstein, Gola, & Baker, 1995; Hiscock, Branham, & 
Hiscock, 1994). There are four categories into which most domain-specific malingering tests are placed
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7based on their underlying principles: floor effect, symptom validity/forced-choicc procedures, response 
bias/inconsistency, and priming/implicit memory (Hayes et al., in press).
Floor Effect. The floor effect refers to failing tasks that even severely impaired individuals are 
able to pcrfoim with some success (Rogers, Harrell, & Liff. 1993). For example, Wiggins and Brandt 
(1988) showed that 4 o f  4 amnesics were able to provide their correct birthdates while 42% o f 
undergraduate students instructed to fake amnesia (N = 27) failed to provide the correct information. 
Therefore, tests relying on the floor effect often possess high specificity rates because few reasons exist 
for failing such simple tasks other than faking bad. The primary limitation of these tests is poor sensitivity 
as they are often viewed as too easy or too obvious to be faked (Haines & Norris, 1995: Millis & Kler, 
1995). Therefore, only unsophisticated attempts at simulation arc reliably detected with these measures. 
Another important drawback is that very poor performances arc sometimes found among truly impaired 
persons, so even gross failures on these tests cannot be confidently equated with simulation (Lee, Loring, 
& Martin, 1992). The most common simulation measures in this category are the Memory for Fifteen 
Items Test (Rey, 1941, 1964), the Memory for Sixteen Items Test (Paul, Franzen, Cohen, & Fremouw,
1992), the Autobiographical Interview (Wiggins & Brandt, 1988), and the Rey Word Recognition List 
(Lezak. 1983).
Symptom Validitv/Forccd-Choicc Procedures. Symptom validity tests or forced-choice 
procedures are based on the binomial distribution theorem; that is, on a test consisting of items with two 
possible answers, examinees should be able to obtain the correct answer 50% of the time by chance alone 
(Haines & Norris, 1995). For example, on a 100-item test, examinees would be expected to score within 
the range of 42 to 58 by chance alone (Frederick, Carter, & Powel, 1995; Frederick & Foster, 1991). 
Individuals scoring less than 42 are likely to be deliberately choosing incorrect answers.
The basic procedure begins with the presentation o f a target stimulus (usually a 5-digit number). 
After a short delay (e.g., 10 seconds), the examinee is shown two stimuli and asked to identify which one 
he or she had seen before the delay. The task is made to appear more difficult by increasing the length of 
the interval between target presentation and recognition (Hiscock & Hiscock, 1989), by including easy 
(e.g., no overlap in the numbers used for the target and foil) and hard items (e.g., the foil has the same 
numbers as the target, but two numbers are reversed), and/or by instructing the examinee to count
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8backwards between stimulus presentation and recognition (Binder & Willis, 1991). Symptom validity 
tests receiving the most attention from researchers arc the Hiscock Forced Choice Procedure (Hiscock & 
Hiscock, 1989), the Victoria Symptom Validity Test (Slick, Hopp, Strauss, Hunter, & Pinch, 1994), the 
Portland Digit Recognition Test (Binder, 1990: Binder & Willis. 1991). the Multi-Digit Memory Test 
(Niccolls & Bolter, 1991), and the 21-Item Test (Iverson, Franzen, & McCracken, 1991).
Advantages of the forced-choice procedure are its adaptability to any neuropsychological 
function where a two-alternative response format is possible (Frederick et al.. 1995), the case with which 
it can be computer-administered (Niccolls & Bolter, 1991; Rose, Hall, & Szalda-Pctrce, 1995), and the 
lack o f viable reasons an examinee would score at a lcss-than-chancc level (Rogers. Harrell. & Liff,
1993). Frederick et al. (1995) recommended using no less than 25 items to decrease the chance o f 
obtaining a Type I (i.e., identifying the examinee as simulating when he or she is not - false positive) or 
Type II error (i.e., identifying the examinee as responding honestly when he or she is not - false negative).
Additional advantages are found in using a computerized version of the forced-choice procedure. 
When administration is computerized, response latencies can easily be calculated. A recent study by Rose 
ct al. (1995) found that response latency added incremental validity in detecting analogue simulators.
Also, a computerized version allows for randomization of item difficulty, rather than presenting items in 
ascending order of difficulty, which may enhance the face validity of the test (Frederick & Foster, 1991). 
Finally, personnel time for administration and scoring is reduced (Haines & Norris, 1995), as is the risk of 
the examiner unknowingly providing clues that may aid a perceptive simulator's ability to feign (Ray ct 
al., 1997).
There are three primary disadvantages of symptom validity tests, whether administration is 
manual or computerized (Hayes et al., in press). First, and foremost, arc their low levels o f sensitivity for 
detecting simulation. Like the simulation measures relying on the floor effect (e.g., Memory for Fifteen 
Items Test), forced-choice procedures depend on simulating examinees scoring below chance and truly 
impaired individuals scoring significantly better. Research thus far has revealed that very few simulators 
score below chance on these measures (Rogers et al., 1993). A second disadvantage is administration 
time can be lengthy (i.e., up to 60 minutes) due to the need to have a sufficient number of items to 
decrease the probability o f Type I and Type II errors, which compounds the third primary disadvantage;
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9that is, symptom validity tests provide little information about the cognitive ability of the examinee since 
even severely impaired patients often perform at near perfect levels (Haines & Norris, 1995). Therefore, 
that hour spent taking a symptom validity test may be better spent administering a shorter test of 
simulation coupled with additional tests sensitive to cognitive dysfunction.
Response Bias/lnconsistcncv. The hypothesis behind measures of response bias and/or response 
inconsistency is that some simulators may answer test items in a random or inconsistent manner. Random 
and bizarre responding have been indicated as specific simulation strategies by analogue simulators 
(Iverson, 1995). The Minnesota Multiphasic Personality Inventory-2 (MMPI-2; Butcher. Dahlstrom, 
Graham, Tellegen. & Kaemmer, 1989) is a well-known test that includes measures of response bias and 
response inconsistency (i.e.. TRIN and VRIN scales); however, the MMPI-2 was designed as a measure 
o f psychopathology, and may not be appropriate as a measure of cognitive dysfunction (Mittcnberg, 
Trcmont, & Rayls, 1996). Therefore, little research exists with regard to detection of simulated cognitive 
deficits using the MMPI-2 (Berry et al., 1995; Greiffenstein, Gola, & Baker. 1995; Lamb, Berry, Wetter, 
& Baer, 1994; Wetter & Deitsch, 1996). Three response bias/inconsistency tests designed to detect 
simulated cognitive deficits which have been found to be successful at identifying simulators are the Dot 
Counting Test (Rey, 1941), the Forced-Choice Test of Nonverbal Ability (Frederick & Foster, 1991; 
Frederick, Sarfaty, Johnston, & Powel, 1994), and the Validity Indicator Profile (Frederick, 1997).
Priming/Imnlicit Memory. The fourth type of domain-specific malingering test relies on the 
ideas o f priming and implicit memory. Priming refers to the facilitation o f performance as the result of 
having previously viewed the target stimuli (Graf & Schacter, 1985). For example, when participants are
asked to complete word fragments (e .g ., L  P H  N T ) of previously presented words and of new
words, they succeed more often with the fragments of the previously presented words than with the 
fragments of the new words. Implicit memory is revealed when task performance is facilitated by 
previously presented information without reference to that information, as opposed to explicit memory, 
which is revealed when task performance requires conscious recollection of the previously presented 
stimuli (Roediger, 1990). Therefore, on tests of implicit memory, participants are not directed to recall 
past information but to complete some task to the best of their abilities (Roediger & McDermott, 1993). 
Common implicit memory tasks involving priming effects are word fragment completion, word stem
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completion (e.g., JUI ), and picture fragment completion (e.g., showing a degraded picture of an
elephant).
The reason priming tests might be useful in detecting simulation is because performances of 
amnesics on these tasks are counterintuitive to what laypersons might expect. For example, Graf, Squire, 
and Mandler (1984) showed that amnesic patients performed as well as control participants on a word 
stem completion test when instructed to complete the word stems with the first word that came to mind 
(i.e., an implicit memory task), but were severely impaired on the same task when specifically asked to 
recall the words previously studied (i.e., an explicit memory task). It is assumed that most simulators will 
be unaware o f the "normal" performances of amnesic patients on implicit memory tasks, believing that 
memory-impaired persons perform poorly on all tests o f memory. Thus, it is hypothesized that simulators 
will perform poorly on both implicit and explicit memory tasks, discriminating them from truly memory- 
disordered patients.
This fourth category of domain specific tests has received much less attention from researchers 
than the prior three categories (i.e., floor effect, symptom validity/forced-choicc procedures, and response 
bias/inconsistency). Only four studies have been published examining the utility of implicit memory tasks 
in simulation detection. Wiggins and Brandt (1988) first implemented a word stem completion task to 
detect simulated amnesia, but found the task was unsuccessful in discriminating analogue simulators from 
amnesics and control participants. Horton, Smith. Barghout, and Connolly (1992), however, showed that 
modified instructions resulted in successful differentiation between analogue simulators and control 
participants using priming tests, suggesting further study of implicit memory tasks was needed to establish 
their discriminant abilities.
Recently, Davis and colleagues (Davis, King, Bloodworth, Spring, & Klcbc, 1997; Davis et al., 
1997) examined the ability of two implicit memory tasks to identify simulation. In the earlier study 
(Davis, King, Klebe et al., 1997), analogue simulators were presented with a computer-administered word 
stem completion test involving two priming tasks. On the first priming task, participants completed word 
stems that had at least 10 possible answers (e.g., for the studied word MOTEL, the stem MOT has at least 
10 possible completions, such as MOTOR and MOTIVE). In contrast, the second priming task involved 
word stems with only one possible answer (i.e., the word stem JUI can only be completed with JUICE or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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variations o f JUICE). The authors hypothesized analogue simulators would complete fewer word stems 
than control participants and would exhibit longer response latencies for previously presented words than 
controls. Both hypotheses were confirmed, and a discriminant function analysis using the response 
latency difference score (i.e., the latency for control participants minus the latency for simulating 
participants) from the first priming task and the priming score from the second priming task as predictor 
variables correctly classified 80% of control participants and 73.3% of simulators for an overall correct 
classification rate o f 76.7%. Unfortunately, specific cut-off scores for simulation were not provided, 
thereby limiting the use o f this test by clinicians. Additionally, no cross-validation of the discriminant 
function analysis was performed.
Although results from this study encourage continued exploration of priming tasks for the 
detection of simulation, two noteworthy limitations warrant discussion. First, the study failed to include a 
memory-impaired sample, so the ability o f the priming tasks to correctly classify amnesic-like patients is 
unknown. This omission may have led to inflated classification rates for analogue simulators and/or 
controls. Second, the 20% false positive rate for control participants is unacceptably high. The personal 
cost of mislabeling an honest person as a simulator is much higher than mislabeling a simulator as an 
honest person (Hayes et al., in press). Therefore, tests of simulation should strive to correctly classify 
100% of honest responders.
The second study (Davis, King, Bloodworth ct al., 1997) used a less common priming task 
involving the classification o f dot patterns. Participants were first shown a study list of 40 dot patterns 
and instructed to point to the dot in the center o f the pattern. After a 5-minutc delay, participants were 
then asked to classify novel dot patterns as belonging to the same category as the study dot patterns or not. 
This implicit memory test was based on a task used by Knowlton and Squire (1993), who found that 
amnesic patients performed similarly to control participants. Thus, it was hypothesized that analogue 
simulators would view the task as a memory test and correctly classify significantly fewer dot patterns 
than control and amnesic participants in an effort to demonstrate their memory deficits. This was shown 
to be the case, but only 52.3%, 65.1%, and 50% of controls, analogue simulators, and amnesics, 
respectively, were correctly identified as such by a discriminant function analysis using number of dot 
patterns correctly classified as the predictor variable. The authors reasoned that since control and amnesic
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participants were not hypothesized to differ from one another a priori, and since no significant differences 
between these groups were found, the controls who were classified as amnesics and the amnesics who 
were classified as controls "could be thought o f as correctly classified" (p. 197). Thus, classification rates 
for control and amnesic participants were recalculated, resulting in new correct classification rates of 
79.6% and 80% for controls and amnesics, respectively, and a new overall classification accuracy of 73%, 
when the 65.1% o f simulators correctly classified was averaged in. As before, no specific cut-off scores 
were provided, limiting the clinical utility of this test, and no cross validation o f the findings was 
attempted.
While the inclusion o f an amnesic group in this study was an improvement, the amnesics used to 
validate the classification test were the same ones on whom the test was developed. This overlap in study 
participants likely inflated classification accuracy, which limits conclusions about the measure's ability to 
correctly identify other memory-disordered patients. Again, the high false positive rate for both amnesic 
and control participants is a primary drawback of this test of simulation. In spite o f the above limitations, 
Davis and colleagues (Davis, King, Bloodworth et al., 1997; Davis, King. Klebe et al., 1997) have shown 
the use of implicit memory tests for the detection of simulation is an area worthy o f further study.
The Word Comnlction Memory Test (WCMT)
The development of the Word Completion Memory Test (WCMT) arose from observations that 
existing domain-specific simulation measures were able to detect only very obvious attempts at faking bad 
and the need of clinicians for tests designed to detect sophisticated simulators. For example, Guilmette. 
Sparadco, Whelihan. and Buongiomo (1994) stated, "researchers should also examine additional methods 
for detection of malingering that are less transparent and that arc resistant to faking even by well-coached 
or well-prepared subjects” (p. 1185). Similarly, Guilmette, Hart. Giuliano, and Leiningcr (1994) noted, 
"the development o f techniques resistant to 'coaching' or to sophisticated subjects remains an important 
area of inquiry" (p. 293). With this in mind, the WCMT was developed using well-coached analogue 
participants as the criterion group rather than analogue simulators simply instructed to fake "believable" 
memory impairment as earlier research has done. The methodology used to coach analogue participants 
for development o f the W CM T involved: 1) providing a detailed, 1-page scenario o f emotional, 
occupational, and cognitive difficulties (i.e., anterograde versus retrograde memory impairment)
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experienced by a claimant, 2) allowing participants to practice their roles by completing a 2-page 
questionnaire about the experiences of the claimant, and 3) excluding participants who did not 
demonstrate an accuracy rate o f  80% or better on questions about problems experienced by the person in 
the scenario. An accuracy rate o f less than 80% was believed to indicate poor attention to detail, 
inadequate understanding o f the role participants were being asked to play, and/or poor motivation, which 
would be very unlikely in sophisticated, real-world simulators.
The procedure for the WCMT was based on a process dissociation framework proposed by 
Jacoby (1991). Jacoby has argued that the contributions o f automatic and intentional uses of memory can 
be separated by implementing a methodology called process dissociation. The rationale behind the 
process dissociation approach is that "conscious control can be measured as the difference between 
performance when a person is trying to as compared with trying not to use information from some 
particular source" (p. 527). For example, on the WCMT, the examinee is First instructed to complete 
word stems with words from a previously studied list (i.e., inclusion task) but on a second task is 
instructed to complete word stems with words that were not from a previously studied list (i.e., exclusion 
task). The difference score is hypothesized to be a measure of the examinee's conscious control over his 
or her memory for the previously studied words.
As noted above, the WCMT consists of two subtests. Inclusion and Exclusion. On the Inclusion 
subtcst, a page with 30 words is presented to the examinee. The examinee is instructed to read each word 
to him- or herself as the examiner reads each word aloud. Next, he or she copies the word and rates it for 
pleasantness on a scale from 1 to 7, with " 1" being the most unpleasant and ”7 ” being the most pleasant. 
The procedure o f requiring the examinee to hear/read, copy, and rate each word was implemented to 
insure the examinee attends to and processes each word in an effort to facilitate memory performance 
(Craik & Lockhart, 1972). After copying and rating each word, the examinee is instructed to complete 30 
word stems with words from the previously studied list. Before completing the word stems, however, the 
examinee is asked to demonstrate understanding o f a "good" memory performance (i.e., completing many 
or all of the word stems with words from the previously studied list) via an example. If the examinee 
exhibits understanding of the task by obtaining the correct answer on the example, he or she is then 
instructed to complete the 30 word stems. I f  the examinee initially fails to demonstrate understanding of
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the instructions, he or she is provided the correct answer to the example and an explanation. The 
examinee is then asked to repeat back the answer and explanation before preceding with the test items. If 
the examinee is unable to repeat back the answer and accompanying explanation, the test is discontinued.
On the Exclusion subtest, the examinee is presented with a page containing 30 new words. The 
examinee again is instructed to hear/read, copy, and rate each new word, just as in the Inclusion subtest, 
but then is instructed to complete the 30 word stems with words that were not from the previously studied 
list. As before, the examinee is required to demonstrate understanding of a "good" memory performance 
(in this case, completing few or none of the 30 stems with words from the previously studied list) via an 
example. As on the Inclusion subtcst, the examinee must exhibit understanding of the task. If the 
examinee obtains the correct answer on the example, he or she is then instructed to complete the 30 word 
stems. If the examinee initially fails to demonstrate understanding on the example, the correct answer and 
an explanation is provided, and the examinee is asked to repeat back these before preceding with the test 
items. If the examinee is unable to repeat back the answer and explanation, the test is discontinued.
In another effort to facilitate memory performance, the words on the lists were selected because 
they were common or high-frequency words (Thorndike & Lorge, 1944) and thus easier to remember. In 
addition, all of the words had at least 10 possible completions for their 3-letter stems because it was 
reasoned it would be easier for simulators to answer incorrectly if there were more incorrect answers from 
which to choose. Since the goal was to have easy-to-remember words, the Final word lists were 
empirically-derived by including the 60 high-frequency words that were most often used to complete the 
word stems by undergraduate participants instructed to complete the stems with the first word that came to 
mind (LeCompte & Hilsabeck, 1995). For example, the stem PER was most often completed with the 
word PERSON than any other possible completion (e.g., PERIOD). Therefore, the word PERSON was 
included in the Final word lists. Each of the Final 60 words was then randomly assigned to either the 
Inclusion or Exclusion word list.
The WCMT yields three scores: I) an /  score, which is the number of stems completed with 
words from the previously studied Inclusion subtest word list, 2) an E  score, which is the number o f stems 
completed with words from the previously studied Exclusion subtest word list, and 3) an R  score, which is 
the difference between the I  and E  scores. For example, a person with no memory impairment should
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obtain a relatively high /  score (e.g., 24/30), a relatively low E  score (e.g., 4/30). and a relatively high 
positive R score (e.g., 24 - 4 = 20). Hypothetically, an amnesic would perform equally on both tasks due 
to the facilitative effects o f priming, resulting in an R  score near zero; however, since CHI seldom 
produces a complete amnestic syndrome, CHI examinees would also be expected to obtain positive R 
scores, although lower than R  scores obtained by control participants. In contrast, persons simulating 
memory impairment would be expected to obtain a negative R score because an intentionally poor 
memory performance on the Inclusion subtcst would result in few stems completed with words from the 
previously-presented list (e.g.. 5/30) and a poor memory performance on the Exclusion subtcst would 
result in many stems completed with words from the previously-presented list (e.g.. 20/30). Thus, the R 
score would be a negative number (e.g., 5 - 20 = -15).
Recently, these predictions were investigated by Hilsabcck, LeComptc, Marks, and Grafman 
(1999). Hilsabcck ct al. (1999) compared WCMT performances o f 69 control participants. 58 well- 
coached analogue simulators, and 7 amnesic CHI patients. Results confirmed the expected R score 
estimates for each group with 100% of control and amnesic participants and 93% of analogue simulators 
correctly classified, resulting in an overall correct classification rate of 97.67%. Thus, initial validity data 
appear quite promising.
Pumose o f the Study
The primary purpose of this study was to explore more thoroughly the psychometric properties of 
the WCMT. The ability o f the WCMT to discriminate among groups also was examined and compared to 
established simulation measures. Additionally, the psychometric properties of existing simulation 
measures were investigated, as this area o f research has been sorely neglected (Hayes ct al.. in press). The 
following five hypotheses were addressed in this experiment:
Hypothesis 1: Test performances o f community participants instructed to perform their best 
would not differ significantly from test performances of undergraduate participants instructed to perform 
their best, and test performances o f community participants instructed to simulate memory difficulties 
would not differ significantly from test performances o f undergraduate participants instructed to simulate 
memory difficulties. The generaliizability o f research with undergraduate populations has been questioned 
because o f the homogeneity o f  undergraduate demographic characteristics (Arnett et al., 1995; Rose et al..
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199S). In an effort to determine whether undergraduate populations can be used interchangeably with 
community populations in analogue research, performances of community and undergraduate participants 
on simulation measures were compared. It was hypothesized that there would be no significant 
differences between community and undergraduate participants on measures o f simulation within 
instruction conditions (i.e., instructions to perform their best versus instructions to simulate memory 
problems).
Hypothesis 2: WCMT performances o f participants instructed to fake memory problems would 
be significantly worse than WCMT performances o f participants instructed to perform their best. To 
demonstrate the ability o f (he WCMT to distinguish between persons performing honestly and persons 
simulating memory impairment. R. /, and E scores o f controls, simulators, and memory-impaired 
participants were compared. It was hypothesized that analogue simulators would obtain significantly 
lower R and /  scores and significantly higher £  scores than participants instructed to perform their best 
(i.e.. controls and memory-impaired participants) due to their efforts to appear memory-disordered. A 
comparison o f scores obtained by analogue simulators and memory-impaired participants was important 
in order to verify that analogue simulators would perform significantly worse than truly impaired 
individuals on the W CM T to help establish that the WCMT could successfully discriminate between these 
two groups.
Hypothesis 3: The WCMT would show acceptable convergent and discriminant validity. The 
WCMT was compared to other measures of simulation to help establish convergent validity and to 
measures of unrelated neuropsychological functions (e.g., motor coordination) to help establish 
discriminant validity. It was hypothesized the W CMT would show significant positive correlations with 
other measures of simulation and insignificant correlations (i.e., r < .30; Cohen. 1988) with measures of 
unrelated neuropsychological functioning. It also was hypothesized that analogue simulators would 
perform significantly worse than participants instructed to do their best on the other simulation measures, 
while performances on divergent measures of neuropsychological functioning were not expected to  differ 
significantly because simulating participants were instructed to fake memory difficulties only.
Hypothesis 4: The W CMT would disnlav adequate 2-week test-retest reliability (i.e.. r > .69). 
Nunnally (1978) proposed that for early stages o f research, modest levels of reliability (i.e., .50 or .60)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
17
will suffice, but when a measure is used to determine differences among groups, reliabilities o f .70 or high 
are preferred. It was hypothesized the WCMT would show a 2-week test-retest reliability of at least .70 in 
accordance with the standard suggested by Nunnally (1978). Additionally, all other measures were 
expected to show adequate 2-wcek test-retest reliabilities.
Hypothesis 5: The W CMT would show classification accuracy superior to other measures of 
simulation. The classification accuracy of the WCMT was compared to that of other measures o f 
simulation. It was hypothesized the W CM T would correctly classify a greater number of control, 
memory-disordered, and simulating participants than the other simulation measures. Because the most 
difficult differentiation in forensic cases often is distinguishing performances of truly impaired individuals 
from performances o f persons simulating memory impairment, inclusion of a memory-impaired group was 
imperative in determining the classification accuracy of the WCMT, as well as the other simulation 
measures.
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Participants
Seventy-one participants were included in the present study. [A power analysis indicated a 
minimum of 30 participants was needed to ensure sufficient power for a medium effect size (i.e., .50) at a 
power level o f .80 and a significance level o f .05 (Cohen, 1992).] Participants were placed into one of 
five groups: 1) community controls (N = 15), 2) undergraduate controls (N = 15), 3) community 
simulators (N = 15), 4) undergraduate simulators (N = 15), and 5) memory-impaired patients (N = 11). 
Undergraduate controls (UC) and undergraduate simulators (US) were recruited from the Baton Rouge 
campus of Louisiana Slate University (LSU) and received extra credit in psychology courses in exchange 
for their participation. Community controls (CC) and community simulators (CS) were recruited via LSU 
undergraduate students, who received extra credit in psychology courses for recruiting community 
participants. Undergraduate and community participants had no known histories of closed head injury, 
neurologic problems, substance abuse, or psychiatric illness as indicated by self-report.
The UC group was composed of 13 females and 2 mates. Thirteen were Caucasian, one was 
African-American, and one was Asian-American. Average age was 19.60 years (SD = 1.45), ranging 
from 18 to 23 years. Average education was 13.20 years (SD = 1.08), with a range o f 12 (college 
freshman) to 15 years (college senior). The US group consisted o f 12 females and 3 males. Twelve were 
Caucasian, two were Asian-American, and one did not indicate ethnicity. Average age was 19.40 years 
(SD = 1.24), ranging from 18 to 21 years, and average education was 13.07 years (SD = 1.16). with a 
range of 12 to 15 years.
In an effort to ensure demographic differences between the undergraduate and community 
samples and to more closely approximate demographic characteristics of persons involved in litigation 
resulting from traumatic brain injury (Greiffenstein ct al., 1994; Trueblood & Schmidt, 1993), community 
participants between the ages o f 24 and 56 only were recruited for the study. The CC group was 
composed of 11 females and 4 males. Eleven were Caucasian, three were African-American, and one was 
Asian-American. Average age was 31.33 years (SD = 6.79), ranging from 24 to 46 years. Average 
education was 14.00 years (SD = 1.31), with a range of 12 to 16 years (college graduate).
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Twelve of the CC participants were employed, 1 in a professional occupation, 3 as managers/supervisors. 
7 as service workers/clerical staff, and I as an unskilled laborer. The CS group consisted of 11 females 
and 4 males. Twelve were Caucasian, two were African-American, and one was Hispanic. Average age 
was 30.67 years (SD = 8.71), ranging from 24 to 53 years, and average education was 14.67 years (SD = 
1.63), with a range o f 12 to 18 years (masters degree). Similar to the CC group, 12 CS participants were 
in the labor force, 2 in professional occupations, 3 as managers/supervisors, and 7 as service 
workers/clerical staff.
Memory-impaired (MI) participants were patients who underwent comprehensive 
neuropsychological evaluations at the request of a physician or vocational rehabilitation counselor. 
Inclusion o f this group was important to more clearly elucidate how patients with true memory impairment 
perform on the WCMT. All MI participants demonstrated impaired performances on tests of memory 
ability while retaining intellectual abilities in the low average range or above [mean WAIS-R Full Scale 
IQ = 97.00 (SD = 16.37), sec Table 1]. MI participants were 7 males and 4 females. Nine 
were Caucasian and 2 were African-American. Average age was 38.64 years (SD = 20.19), ranging from 
17 to 69 years, and average education was 15 years (SD = 4.47), ranging from 11 to 23 years. Most of 
these patients were not employed at the time o f their evaluations (N = 7). The remaining four patients 
worked, one as accountant, one as a business owner, one as a wildlife officer, and one as an office 
manager; however, their abilities to perform their job  duties were raised as part o f the referral question. 
Eight of the MI participants were referred by physicians, and 3 were referred by vocational rehabilitation 
counselors. Referral problems were CHI (N = 4), probable Alzheimer's disease (N = 2), hypoxia (N =2), 
brain tumor (N = 1), toxic exposure (N = 1), and cerebral palsy (N = 1). None o f these participants were 
involved in litigation, and there was no evidence o f other secondary gain.
Materials
Kaufman Brief Intelligence Test (K-BIT). The K-BIT (Kaufman & Kaufman, 1990) is a brief 
measure of intelligence, requiring approximately 20 minutes to administer. It consists of two subtests, 
Vocabulary and Matrices. The Vocabulary subtest assesses expressive vocabulary and definitions while 
the Matrices subtcst measures the examinee's ability to solve new problems. The KBIT yields three
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Table I
Demographic Characteristics of Memory-Impaired Participants (N = 11)
Sex Age Referral Problem FSIQ Memory Score and %ile
NB M 18 CHI 80 (WAIS-R) WMS-R DR = 59 «  1%)
RW M 69 AD 97 (WAIS-R) WMS-R DR = 65 (1%)
AF F 34 Brain Tumor 91 (K-BIT) RAVLT DR = 6 (3%)
GM M 53 Hypoxia 123 (WAIS-R) WMS-R DR = 63 (< 1%)
DC M 44 Toxic Exposure 103 (WAIS-R) WMS-R DR = 77 (6%)
TO F 28 CHI 91 (WAIS-R) WMS-R VerM = 7 4  (4%)
SS F 19 CP 80 (WAIS-R) WMS-R DR = 68 (2%)
KS F 20 CHI 82 (WAIS-R) WMS-R DR = 78 (7%)
MK M 17 CHI 93 (WAIS-R) WMS-R VerM = 76 (5%)
JS M 69 AD 95 (WAIS-R) WMS-R DR = 75 (5%)
MS M 54 Hypoxia 126 (WAIS-R) RAVLT DR = 3 (3%)
Note: M = Male; F = Female; CHI = Closed Head Injury; AD = Probable Alzheimer's Disease; CP = 
Cerebral Palsy; WAIS-R = Wechsler Adult Intelligence Scale-Revised; K-BIT = Kaufman Brief 
Intelligence Test; WMS-R = Wechsler Memory Scale-Revised; DR = Delayed Recall; VerM = Verbal 
Memory Index; RAVLT = Rey Auditory Verbal Learning Test.
standard scores with a mean o f 100 and standard deviation o f 15: 1) Vocabulary, 2) Matrices, and 3) IQ 
Composite, which is derived from the sum o f Vocabulary and Matrices standard scores. Eisenstein and 
Engelhart (1997) found that the KBIT IQ Composite score is an adequate estimate of WAIS-R Full Scale 
IQ (r = .73). The KBIT was chosen for inclusion in the study because it is a well-known, 
psychometrically-sound instrument that provides a brief measure of verbal, nonverbal, and general 
intelligence. Inclusion of this measure allowed for exploration o f relationships among these variables of 
intelligence and performance on the WCMT, as well as other measures of simulation. Further, a 
comparison of intellectual abilities in the undergraduate and community groups was needed.
Memory for 15-Items Test (MFIT). The MFIT (Rey, 1964) was designed to detect attempts at 
exaggerating memory deficits. It consists of one page containing 15 items arranged in a 3 x 5 array. The 
examinee is told he or she will be allowed to view the 15 items for only 10 seconds and then he or she
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must produce the items from memory. While the MFIT appears somewhat difficult because it contains IS 
items, the test is rather easy due to item redundancy. It is assumed that persons feigning memory 
impairment will misjudge the difficulty of the MFIT and perform worse than bona fide memory-impaired 
persons (i.e., the floor effect). Several scoring criteria and methods have been suggested (Arnett. 
Hammekc. & Schwartz, 1995; Bernard & Fowler, 1990; Lee, Loring, & Martin. 1992; Lezak. 1983; 
Schretlen, Brandt, & Krafft. 1991), the most common of which have been total number correct, total 
number of items in their proper locations, and total number o f correct rows. The MFIT was included in 
this study as a measure o f convergent validity because it is one o f the most widely used and well- 
researched domain-specific simulation measures (Back et al., 1996; DiCarlo, Gfeller, & Drury, 1996). 
Also, administration and scoring require less than 5 minutes, and it represents a measure relying on the 
floor effect principle.
Multi-Digit Memory Test (MDMT). The MDMT (Niccolls & Bolter, 1991) is a 72-item, 
computerized, forced-choice recognition memory test developed to detect simulation. In this procedure, 
the examinee is presented a S-digit number (target) on the computer screen. After a short delay (2, 7. and 
IS seconds), the examinee is then presented with the target and a S-digit foil. The examinee is instructed 
to indicate which number had been presented before by pressing the designated computer key as quickly 
as possible. In this way, number of correct responses can be totaled and response latencies can be 
calculated. Persons simulating impairment arc expected to perform worse than truly impaired individuals 
and to have longer response latencies as a reflection o f the extra time it takes to determine the right 
answer, inhibit it, and then respond incorrectly. Administration time for the MDMT is approximately 20 
minutes. Inclusion o f this task was important as it provides a domain-specific measure o f simulation 
relying on a forced-choice recognition procedure, which has been asserted to have the most discriminative 
power o f all simulation detection techniques to date (Chouinard & Rouleau, 1997). Although the MDMT 
has not received as much attention by researchers as some other forced-choice tests (e.g., Hiscock Forced 
Choice Procedure, Portland Digit Recognition Test), its procedure is nearly identical, and there is no 
reason to believe its discriminative ability is significantly different from these measures. Further, its 
computerized administration allowed for the examination of response time as a possible discriminating 
variable.
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Dot Counting Test (DCT). The DCT (Rey, 1941; 1964) also was designed to identify simulation 
o f cognitive impairment. This test requires the examinee to count grouped and ungrouped dots as quickly 
as possible. Six cards containing ungrouped dots are presented first followed by six cards containing 
grouped dots. Faking bad is suspected when there is a deviation from the pattern of longer counting times 
associated with more dots and when cumulative counting time for grouped dots is greater than for 
ungrouped dots. Recently, Binks, Gouvier, and Waters (1997) showed that the total number of incorrect 
counts out of 12 also is an important indicator of simulation. The DCT is easily administered in less than 
10 minutes. This test was included in the study because it is a domain-specific measure of simulation 
relying on the principle of response bias/inconsistency. Also, this test has been well-researched and takes 
a short time to administer and score (Back et al„ 1996; Rose, Hall, Szalda-Petrce, & Bach, 1998).
Recognition Memory Test (RMT). Warrington (1984) originally developed the RMT to assess 
recognition memory for words (RMW) and faces (RMF) in an effort to discriminate memory deficits 
associated with left- versus right-sided lesions. Millis (1992) and Millis and Putnam (1994) have recently 
demonstrated its utility as a forced-choice procedure for detecting simulation. The RMW portion o f the 
test contains SO one-syllable words. Each word is presented and then judged as pleasant or not to assure 
engagement o f the examinee's attention. After all SO words have been shown and judged, each target 
word is presented with a foil and the examinee is asked to identify the which word was presented before.
A similar procedure is followed for the presentation and subsequent recognition of SO male faces (RMF). 
Total number correct for both RMW and RMF is recorded. Again, simulators are expected to perform 
worse than truly impaired patients. Administration time is approximately IS minutes. The RMT was 
included in this study because it is a well-known, brief memory test that has received a lot of attention 
recently as a potential measure of simulation due to its forced-choice recognition format (Iverson & 
Franzcn. 1998). Inclusion of this test allowed for exploration o f  the relationship between the W CMT and 
RMT as both a memory measure and a measure of simulation.
Word Completion Memory Test (WCMT). This test (Hilsabeck & LeCompte, 1997) was 
specifically designed to detect sophisticated attempts at simulating memory deficits. The WCMT consists 
o f two sublests: Inclusion and Exclusion. On the Inclusion subtest, the examinee is presented with 30 
words. After reading each word, the examinee is instructed to first copy the word and then rate the
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pleasantness o f the word on a scale from 1 (most unpleasant) to 7 (most pleasant). Next, the examinee is 
given 30 word stems and asked to complete the stems with words from the list just studied. On the 
Exclusion subtest, the examinee is presented with 30 new words and again asked to copy and rate each 
word. Finally, the examinee is given 30 words stems and asked to complete the stems with words that 
were not from the list just studied. The WCMT yields three scores: 1) the Inclusion subtest score (/ 
score), which is the total number of word stems completed with words from the Inclusion study list. 2) the 
Exclusion subtcst score (E score), which is the total number o f word stems completed with words from the 
Exclusion study list, and 3) the R score, which is the /  score minus the E  score. Individuals simulating 
memory impairment are expected to obtain a negative or very low R score and/or a very low I score 
and/or a  very high E  score. The WCMT requires approximately 15-20 minutes to administer.
Finger Tapping Test (M  l ). The F IT  (Rcitan & Wolfson, 1993) is a test of fine motor speed 
and coordination. It requires the examinee to tap as many times as possible in 10 seconds on a special 
tapping devise that records the number of taps made. First, the examinee obtains five trials within five 
points o f one another using the forefinger of the dominant hand, and then repeats the procedure with the 
nondominant hand. A maximum of 10 trials per hand is allowed. The score is the average number of taps 
across five trials. A score is obtained for both the dominant and nondominant hands. Administration 
takes about 5-10 minutes. The FTT was chosen as a measure of divergent validity because there was no 
theoretical reason to expect that this measure o f psychomotor functioning would correlate significantly 
with tests o f simulation. In addition, it is often administered in neuropsychological evaluations, and its 
administration and scoring time is brief.
Grin Strength (GS). Reitan and Wolfson (1993) devised this technique to detect differences in 
hand strength in an effort to detect latcralized brain damage. It is assumed that lateralized brain damage 
may affect the grip strength of the contralateral hand. The examinee is tested on the dominant side first 
and then the nondominant side, and this procedure is repeated twice. The score for each side is the 
average force exerted in kilograms. It takes approximately 5 minutes to administer this test. This task 
was included in the study for reasons similar to those noted for the F IT . Again, there is no theoretical 
reason to  expect this task to be significantly related to tasks o f simulation detection, this test is commonly 
used in neuropsychological evaluations, and administration and scoring time is brief.
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Grooved Peeboard (GPt. The GP test (Klove, 1963; Matthews & Klove, 1964) assesses manual 
dexterity by requiring the examinee to place notched pegs into a small board containing a 5 x 5 array of 
slotted holes angled in different directions. The pegs must be rotated to the proper orientation each time 
for correct insertion into the slotted holes. Total time needed to place the pegs into the holes is recorded 
for both the dominant and nondominant hands. This test can be administered in 5 minutes. Like the FTT 
and GS, this test is frequently administered in neuropsychological evaluations, and there is no theoretical 
reason to expect this task o f manual dexterity to relate significantly to simulation measures. Also, the 
brevity of its administration and scoring procedures made this an attractive test o f divergent validity.
Boston Naming Test (BNT). Kaplan, Goodglass. and Weintraub (1983) developed the BNT to 
elicit naming impairments in persons with aphasic difficulties, but it also has been used to assess 
visuopcrceptual difficulties in patients with right hemisphere damage. The test consists of 60 drawings of 
objects ranging in familiarity from a pencil to a trellis, and the examinee is asked to name each item. The 
total number correct is recorded. Administration time is approximately 10-15 minutes. The BNT was 
included in this study because it is widely used in evaluations of neurocognitivc functioning. Although 
some memory ability is required to remember the names of the objects depicted in this test, 
confrontational naming ability is the primary construct measured by the BNT. Thus, significant 
correlations between the BNT and measures o f simulation were not expected due lo the difference in the 
primary constructs measured by each.
Screening Questionnaire. A screening questionnaire was used to obtain information about basic 
participant characteristics (e.g., gender, age), past and current medical and psychological problems, 
including history of head injury or other neurologic problem, litigation status, and current medication and 
substance use.
Procedure
After obtaining informed consent, undergraduate and community participants were asked to 
complete the screening questionnaire. Participants who met the exclusionary criteria (i.e., history of 
closed head injury, neurologic problem, psychiatric illness, or substance abuse) were debriefed, given the 
appropriate extra credit, and thanked for their participation. Participants who did not meet the 
exclusionary criteria were asked to schedule an individual two-hour testing session at a convenient date
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and time. Those who agreed were randomly assigned to cither the control or simulating condition (UC, 
US, CC, and CS groups).
Undergraduate and community participants returning for the individual testing sessions again 
were asked to provide informed consent. Participants assigned to the simulating conditions (US and CS 
groups) were instructed to take on the role o f a person who had suffered a mild closed head injury in an 
automobile accident for which they were seeking compensation. US and CS participants were provided 
with a detailed scenario o f this person's memory problems and the motivations which might lead the 
person to feign or exaggerate memory difficulties. The scenario was read aloud to simulating participants 
to ensure exposure to the information, and they were allowed to refer back to the scenario throughout the 
testing session in an effort to aid their abilities to undertake the role. Simulating participants were 
specifically instructed to fake memory difficulties only, in an effort to increase the sophistication o f their 
approach to feigning to more closely simulate real-world malingerers (pilot data confirmed that these 
instructions were effective, as participants reported on a post-experiment questionnaire that they 
attempted to simulate memory deficits only, just as instructed).
Next, US and CS participants were asked to complete a questionnaire designed to assess their 
understanding of the role they were asked to play (that of a simulator) and to give them an opportunity to 
practice that role. Because real-world simulators are very likely to have a clear understanding o f their 
roles and arc well-practiced at playing them, only data from US and CS participants achieving 80% 
correct on the first 10 items of the questionnaire were included in the analyses to more closely 
approximate the level o f understanding o f a real-world simulator. No simulating participant failed to meet 
this criterion. Participants assigned to the control conditions (UC and CC groups) were instructed to do 
their best on all tests.
After the UC. CC, US, and CS groups were given the appropriate instructions for their 
experimental conditions, each participant was administered 10 tests in the following fixed order: WCMT, 
BNT, MFIT, GP, MDMT, GS, RMT, K-BIT, DCT, and FTT. The order of tests was fixed so potential 
interference of similar test content (e.g., word lists) could be minimized, and so tests measuring 
neuropsychological abilities could be alternated with those assessing simulation. However, the starting 
point in the battery was counterbalanced across participants to help control for order and fatigue effects.
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Upon completion of these tests, the US and CS groups were administered a post-experiment questionnaire 
to assess compliance with instructions and to elicit strategics used to simulate memory impairment. Two 
weeks later, UC, CC, US, and CS participants completed all 10 measures a second time, in an order 
different from their first administration, and the US and CS groups were again administered a post- 
experiment questionnaire. All UC, CC, US, and CS participants demonstrated adequate understanding of 
WCMT task instructions as indicated by identification of correct answers on the examples, and none had 
difficulty understanding the instructions o f the remaining nine measures.
Participants in the MI group were administered the WCMT, MFIT, and DCT as part of a 
comprehensive neuropsychological evaluation after obtaining informed consent. These participants were 
not given instructions other than those for the standard administration o f these measures. All MI 
participants were able to understand the instructions of the WCMT, as well as those of the other 
neuropsychological measures.
Data Analysis
To test Hypothesis 1, that test performances of community participants instructed to perform 
their best would not differ significantly from test performances o f undergraduate participants instructed to 
perform their best, and test performances of community participants instructed to simulate memory 
difficulties would not differ significantly from test performances of undergraduate participants instructed 
to simulate memory difficulties, two-tailed independent samples t-tests were conducted. Test scores of 
undergraduate and community control participants were compared on each o f the 10 measures. Likewise, 
test scores of undergraduate and community analogue simulators were compared on those same 10 
measures. If no significant differences were found, undergraduate and community groups would be 
collapsed within conditions, resulting in one control group and one simulating group for the remaining 
analyses. If significant differences were found in either condition, undergraduate and community 
participants would be analyzed separately within, as well as across, conditions.
Hypothesis 2, that W CM T performances o f participants instructed to fake memory problems 
would be significantly worse than W CM T performances of participants instructed to perform their best 
was analyzed using Kruskal-Wallis one-way analyses o f variance o f ranks due to the expectation of 
unequal variances secondary to skewed distributions (i.e., controls performing very well and simulators
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performing poorly). Group (i.e., controls, simulators, and memory-impaired) was the independent 
variable and W CMT R. /, and E  scores were the dependent variables. Mann-Whitney U tests would be 
used to determine which groups were significantly different from each other when results of the Kruskal- 
Wallis were significant.
Pearson's r, a Kruskal-Wallis analysis of variance, and independent samples /-tests were 
conducted to test Hypothesis 3, that the WCMT would show acceptable convergent and discriminant 
validity. It was hypothesized the WCMT would show significant correlations with other simulation 
measures (i.e., MFIT, DCT, RMT, and MDMT) and nonsignificant correlations with divergent (non- 
memory based) neuropsychological measures (i.e., F IT , K-BIT. GS, GP. and BNT). To analyze the 
convergent validity o f the W CM T compared to the DCT and MFIT, Kruskal-Wallis analyses of variance 
with group (i.e., controls, simulators, and memory-impaired patients) as the independent variable and 
DCT and MFIT as dependent variables were performed to examine whether the simulating participants 
performed significantly worse than controls and memory-impaired participants on these two simulation 
measures. Mann-Whitney U tests were conducted when significant differences on the Kruskal-Wallis 
analyses were found. Independent samples /-tests with group (i.e., controls and simulators) as the 
independent variable and scores on all other measures as dependent variables were conducted to examine 
whether the WCMT would show group differences on the remaining measures o f simulation (i.e.. 
simulating participants performing significantly worse than controls) but not on divergent measures of 
neuropsychological functioning.
To test Hypothesis 4, that the WCMT would display an adequate 2-weck test-rctcst reliability 
(i.e.. r > .69), Pearson's r  was computed for WCMT scores. Pearson's r  was also computed for the 
remaining measures to test the hypothesis that all measures would show 2-week test-retest reliabilities of 
at least .70.
Discriminant function analyses were performed to test Hypothesis 5. that the WCMT would 
show superior classification accuracy over other measures of simulation. Stepwise discriminant function 
analyses were conducted to examine the incremental validity of each simulation indicator to identify the 
most effective combination o f measures. Visual analyses were utilized for the identification o f specific 
cut-off scores so that optimum levels o f  classification accuracy could be computed (i.e., cut-off scores
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resulting in the lowest false positive and false negative rates possible). Thus, sensitivity (i.e., percentage 
of analogue simulators correctly classified) and specificity (i.e., percentage of control and memory- 
impaired participants correctly classified) were calculated, as were the validity and effectiveness o f each 
measure. A measure is considered a valid indicator when sensitivity divided by the false positive (Type I) 
error rate is numerically greater than the false negative (Type II) error rate divided by specificity (Hayes 
et al„ in press). To be considered an effective measure o f simulation, the base rate for simulation must be 
numerically greater than the measure's false positive plus false negative error rates (Faust & Nurcombe, 
1989; Gouvier, Hayes. & Smiroldo, 1997). For this study, a base rate estimate o f 15% for simulation was 
used as suggested by Hayes et al. (in press).
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As expected, UC and CC groups differed significantly in age [/ (28) = -6.55, p < .001 ]. with 
community participants significantly older than undergraduate participants. Likewise. US and CS groups 
differed significantly in age [r (28) = -4.96, p < .001 ], with community participants significantly older than 
undergraduate participants. There were no significant differences in education between the UC and CC 
groups, but there was a significant difference in education between the US and CS groups [/ (28) = -3.09, 
p = .004], with the community participants having significantly more education than the undergraduate 
participants.
Hypothesis I
It was hypothesized that test performances of community participants instructed to perform their 
best would not differ significantly from test performances of undergraduate participants instructed to 
perform their best. Results of a two-tailed independent samples /-test revealed no significant differences 
on any o f the 10 measures (sec Table 2). It also was hypothesized that test performances of community 
participants instructed to simulate memory impairment would not differ significantly from test 
performances o f undergraduates instructed to simulate memory impairment. Again, there were no 
significant differences between these two groups as indicated by a two-tailed independent samples /-test 
(see Table 2). Thus, Hypothesis 1 was supported. Therefore, UC and CC participants were combined to 
form one control group (CON; N = 30)), and US and CS participants were combined to form one 
simulating group (SIM; N = 30). Means and standard deviations of the combined groups (CON and 
SIM), as well as the MI group, on all measures are presented in Table 3.
A one-way analysis o f variance (ANOVA) and was conducted to investigate whether group 
differences in age and education existed between the MI group and the CON and SIM groups. Results 
showed that significant group differences were found for age [F  (2) = 7.26, p = .001 ] but not for education 
[F  (2) = 1.69, p > .05]. A Tukey HSD post hoc test revealed the MI group was significantly older [M = 
38.64] than both the CON and SIM groups [M = 25.47 and 25.03, respectively], which did not differ 
significantly from one another. In addition, a Kruskal-Wallis revealed significant group differences for 
gender [X 2 (2) = 8.06, p = .02], and Mann-Whitney U  tests showed that the MI group
29
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consisted o f significantly more males than both the CON and SIM groups [U = 93.00 and 98.50, 
respectively, p < .05]. The CON and SIM groups did not differ significantly from each another [ U = 
435.00, p > .05],
Table 2
Results of r-tests Comparing UC and CC (CON) and US and CS (SIM) Participants on 10
M < s i i r n n e t i n k n l n n i / * a l  M p n c n r n c
CON SIM
K-BIT IQ Composite t=  0.71; p = .49 t=  0.01; p = .99
K-BIT Vocabulary t = -0.77; p =  .45 t = -0.68; p = .50
K-BIT Matrices t=  1.84; p =  .08 t=  0.50; p = .62
GS DH t = -1.80; p =  .09 t = -1.76; p = .09
GS NDH t = -2.06; p = .05 t = - 1.21; p = .24
FTT DH t = -1.36; p = .19 t = 0.81; p = .43
FTT NDH t = - 1. 16; p =  .26 t=  0.78; p =  .44
GP DH t = -0.95; p = .35 t = -1.86; p = .07
GP NDH t = -0.55; p = .59 t = - 1.23; p = .23
Boston Naming Test t = -1.06; p =  .30 t = -1.07; p = .30
MDMT Total t = -0.41; p = .68 t=  1.29; p = .21
RMT Words t = -0.85; p = .41 t=  1.09; p = .29
RMT Faces t = -1.04; p = .31 t=  1.93: p = .06
WCMT R Score t = 0.97; p = .34 t = 0.21; p = .84
WCMT I Score t=  1.04; p =  .31 t=  1.04; p = .31
WCMT E Score t = -0.33; p = .74 t = 0.53; p = .60
MFIT Total t = 1.58; p = .14 t=  1.25; p = .22
DCT Total Errors t=  0.00; p = 1.00 t = -2.11; p = .05
Note: K-BIT = Kaufman Brief Intelligence Test; GS = Grip Strength; DH = Dominant hand; NDH = 
Nondominant hand; FTT = Finger Tapping Test; GP = Grooved Pegboard; MDMT =  Multi-Digit 
Memory Test; RM T = Recognition Memory Test; W CM T = Word Completion Memory Test; M FIT = 
Memory for 15-Items Test; DCT = Dot Counting Test.
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Table 3
Means (Standard Deviations) of 10 Neuropsychological Measures by Group
CON (N = 30) SIM (N = 30) MI (N = 11)
K-BIT IQ Composite 101.80 (7.67) 96.37 (14.07) NA
K-BIT Vocabulary 102.57 (8.28) 96.93(13.84) NA
K-BIT Matrices 100.77 (9.58) 96.53(16.58) NA
GS DH 34.05 (9.00) 34.03 (10.44) NA
GS NDH 31.62 (9.57) 31.97 (10.50) NA
FTT DH 45.55 (7.02) 40.23 (10.27) NA
FTT NDH 40.80 (5.63) 37.48(8.11) NA
GP DH 62.97(10.15) 72.50(19.11) NA
GP NDH 68.30(11.43) 76.57(19.59) NA
Boston Naming Test 53.37 (4.33) 50.30 (9.79) NA
MDMT Total 70.93(1.74) 41.93 (18.06) NA
RMT Words 47.97 (2.36) 27.13(12.15) NA
RMT Faces 40.73 (4.23) 27.57 (8.82) NA
WCMT R Score 22.03 (3.56) -0.10(9.60) 18.18(4.26)
WCMT /  Score 23.97 (2.65) 12.10(5.44) 21.55 (3.75)
WCMT £  Score 1.93 (2.16) 12.20 (6.86) 3.36 (3.56)
MFIT Total 14.83 (0.59) 10.80 (3.83) 13.55 (2.16)
DCT Total Errors 1.27 (1.14) 2.5 (2.47) 1.27(1.62)
Note: CON = Controls; SIM = Simulators; MI = Memory-Impaired; K-BIT = Kaufman Brief Intelligence 
Test; GS = Grip Strength; DH = Dominant hand; NDH = Nondominant hand; FTT = Finger Tapping Test; 
GP = Grooved Pegboard; MDMT = Multi-Digit Memory Test; RMT = Recognition Memory Test; 
WCMT = Word Completion Memory Test; M FIT = Memory for 15-Items Test; DCT = Dot Counting 
Test; NA = Not Administered.
Hypothesis 2
It was hypothesized that simulating participants would obtain significantly lower W CMT R and I 
scores and significantly higher E  scores than control and memory-impaired participants due to their efforts
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to appear memory-disordered. Because o f non-homogeneity of variances indicated by Lcvene's test [F 
(2,68) = 6.42, p = .003; see Table 4], a Kruskal-Wallis one-way analysis of variance o f ranks was utilized. 
The Kruskal-Wallis analysis indicated a significant main effect o f group for R, /, and E  scores [X2 (2) = 
46.28, 36.33. and 42.74, respectively, p < .001]. Because there were significant group differences for age 
and gender, a multivariate analysis o f variance (MANOVA) employing age and gender as covariatcs was 
conducted. It was found that the group differences for WCMT R, /, and E scores remained [F (2) = 79.56. 
70.12, and 34.2, respectively, p < .001 ]. Mann-Whitney U tests were conducted to determine which 
groups differed significantly from one another. Results revealed that the CON group obtained 
significantly higher WCMT R  and /  scores than both the SIM group [U = 29.00 and 38.00, respectively, p 
< .001] and the MI group [U — 84.00 and 99.00, respectively, p < .05]. Results also showed that the MI 
group obtained significantly higher WCMT R  and /  scores than the SIM group [U = 15.50 and 27.50, 
respectively, p < .001 ]. With regard to WCMT E  scores, Mann-Whitney U tests showed that the CON 
and MI groups obtained significantly lower scores than the SIM group [U = 65.50 and 40.50, respectively, 
p < .001 ] but did not differ significantly from one another. Average WCMT scores for each group are 
presented in Table 4 and suggest support for Hypothesis 2.
Table 4
Means (Standard Deviations) for WCMT R, /, and E  scores for the Control. Simulating, and Memory- 
Impaired Groups
WCMT R  Score WCMT /  Score WCMT E Score
Controls (N = 30) 22.03 (3.56)* 23.97 (2.65)* 1.93(2.16)*
Simulators (N = 30) -0.10(9.60)* 12.10 (5.44)b 12.20 (6.86)b
Memory-Impaired (N = 11) 18.18 (4.26)c 21.55 (3.75)c 3.36 (3.56)*
Note; Subscript letters indicate means that differ significantly from other means designated with a 
different letter; W CM T = Word Completion Memory Test.
Hypothesis 3
It was hypothesized that the WCMT would show acceptable convergent and discriminant validity 
as indicated by significant correlations with other simulation measures and nonsignificant correlations 
v/ith divergent neuropsychological tests. Correlation matrices o f the convergent and divergent validity of 
the WCMT are presented in Tables 5 and 6, respectively.
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Table 5
Correlation Matrix o f the WCMT and 6 Simulation Indicators in Controls and Simulators Combined (N = 
60)_______________________________________________________________________________________
MFIT Total DCT Errors MDMT Total RMT Words RMT Faces
WCMT R Score .68* -.37* .80* .77* .75*
MFIT Total . . . -.25 .72* .60* .59*
DCT Errors . . . — -.40* -.40* -.41*
MDMT Total — . . . . . . .92* 00 *
RMT Words . . . — — . . . .87*
Note: WCMT = Word Completion Memory Test; MFIT = Memory for Fifteen-Items Test; DCT = Dot 
Counting Test; MDMT = Multi-Digit Memory Test; RMT = Recognition Memory Test.
*p < .008
As shown in Table 5, the WCMT demonstrated acceptable convergent validity, with correlations 
ranging from -.37 (i.e., DCT total errors) to .80 (i.e., MDMT total correct). This range of correlations 
suggests the construct assessed by these measures is similar, but there is enough variability to suggest that 
the WCMT is assessing variables different than the other simulation measures. These results also indicate 
that the other measures of simulation possess acceptable convergent validity, overall. Only DCT total 
errors failed to significantly correlate with all domain-specific malingering measures. A review of 
participants' responses on the post-experiment questionnaire suggests a possible explanation for the DCT 
total errors finding. Several participants indicated they did not view the DCT as a memory task and did 
not feign memory problems when taking this test, resulting in an insignificant correlation between DCT 
total errors and MFIT total correct (i.e., r = .25) and relatively low correlations with other simulation 
measures (i.e., r ranging from .37 to .4 1). Of note arc the high correlations between the MDMT and RMT 
Words and Faces (r = .92 and .87, respectively). These high correlations indicate significant overlap in 
the constructs measured by these tasks, suggesting that the administration o f both measures may provide 
redundant information.
Table 6  reveals that the WCMT did not correlate significantly with the BNT, FTT, GS, GP 
nondominant hand performance, and K-BIT Matrices (i.e., r ranging from -.04 to -.35). However, the 
WCMT correlated significantly with K-BIT Composite IQ and Vocabulary (i.e., r = .40 and .38, 
respectively) and dominant hand performance on GP (i.e., r = -.43). A closer inspection o f the data 
revealed that the significant correlations between WCMT R  Score and K-BIT Composite IQ and
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Table 6
Correlation Matrix o f the WCMT and 10 Non-simulation Measures in Controls and Simulators Combined 
(N = 60)______________________________________________________________________________________
BNT K-BIT
IQ
K-BIT
Voc
K-BIT
Mat
FTT
DH
FTT
NDH
GP
DH
GP
NDH
GS
DH
GS
NDH
WCMT R Score .29 .40* .38* .30 .19 .15 1 * -.35 -.04 -.02
BNT — .67* .86* .30 .19 .12 -.20 -.19 .23 .17
K BIT IQ — . . . .80* .86* .18 .15 -.35 -.30 .05 .04
K-BIT Voc — — . . . .37* .19 .11 -.23 -.20 .10 .05
K-BIT Mat . . . . . . . . . — .12 .13 -.35 -.28 .00 .02
FTT DH . . . . . . . . . — . . . .89* -.27 -.24 -.01 -.02
FTT NDH . . . . . . . . . . . . . . . — -.28 -.21 .05 .00
GP DH . . . . . . . . . — . . . — —
«00 -.01 -.08
GP NDH — . . . — — . . . . . . . . . . . . .01 -.05
GS DH — . . . . . . — — — — — — .91*
Note: WCMT = Word Completion Memory Test; K-BIT = Kaufman Brief Intelligence Test: Voc = 
Vocabulary; Mat = Matrices; FTT = Finger Tapping Test; DH = Dominant hand; NDH = Nondominant 
hand; GP = Grooved Pcgboard; GS = Grip Strength.
*p < .005
Vocabulary resulted from significant correlations in the SIM group (r = .43 and .41, respectively), as the 
correlations for these variables were not significant in the CON group ( r =  .21 and .02, respectively). 
Thus, when participants are performing to the best of their ability, there are no significant relationships to 
K-BIT Composite IQ or Vocabulary. In contrast, only the CON group obtained a significant correlation 
between the W CM T and GP dominant hand performance (r  = -.42). while the SIM group did not (r = .- 
.32). This finding may be due to a small memory component involved in remembering this task’s 
instructions. Support for a mild memory component in GP is provided by Poulton and Moffitt (1995), 
who found a mild, yet significant, correlation between GP and the Rey-Osterreilh Complex Figure Test, a 
measure of nonverbal memory. In summary, these results suggest the WCMT possesses acceptable 
discriminant validity as indicated by nonsignificant correlations with seven out of 10 divergent 
neuropsychological measures, with two of the ithree significant correlations found to be nonsignificant in 
CON participants.
Discriminant validity of the other simulation measures also was examined. As expected, none of 
the remaining simulation measures (i.e., MDMT, RMT Word and Faces, DCT, and MFIT) correlated
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significantly with the FTT or GS. Similar to the WCMT, the MDMT total correct. RMT Words and 
Faces, and DCT total errors correlated significantly with K-BIT Composite IQ (r = .40. .37, .40. and -.46. 
respectively). The MDMT total correct and RMT Words and Faces also correlated significantly with K- 
BIT Vocabulary (r = .40. .41. and .39, respectively). These findings again suggest that participants with 
higher intelligence tend to perform better on simulation tasks. The MFIT total correct did not show a 
significant relationship to these two K-BIT measures, however, and DCT total errors did not correlate 
significantly with K-BIT Vocabulary. DCT total errors correlated significantly with K-BIT Matrices (r = 
-.43), suggesting participants obtaining higher K-BIT Matrices standard scores made fewer errors on the 
DCT, but no other simulation measures correlated significantly with K-BIT Matrices.
Also in contrast with the WCMT R  score, the MDMT total correct and RMT Words and Faces 
correlated significantly with the BNT (r = .43, .41, and .42, respectively). Given the significant 
correlation between the BNT and K-BIT Composite IQ (i.e.. r = .67), significant correlations between 
these simulation measures and the BNT may be accounted for by shared variance of the BNT with 
intelligence. The BNT was not significantly related to MFIT total correct (r = .26) or DCT total errors (r 
= -.20). Similar to the WCMT. the MDMT total correct, MFIT total correct. RMT Faces, and DCT total 
errors correlated significantly with dominant hand GP (r = -.38, -.43, - .4 1, and -.39, respectively). RMT 
Words did not correlate significantly with this measure (r = -.32). Unlike these other measures, MFIT 
total correct also correlated significantly with nondominant hand GP (r = -.36). These findings again 
support the notion that a mild memory component, coupled with feigned performances on GP by 
simulating participants, may be responsible for the moderate negative correlations with simulation 
measures.
A Kruskal-Wallis analysis o f variance of ranks found significant group differences on MFIT total 
correct, MFIT number of correct rows, and MFIT number of correct rows in their correct locations [X2 (2) 
= 24.03, 32.75, and 32.96, respectively, p <  .001 ]. A MANOVA also was conducted with age and gender 
entered as covariatcs, and results remained significant for all three MFIT indicators [F  (2) = 18.11 (total 
correct), 24.35 (number of correct rows), and 27.93 (number o f correct rows in their correct locations), 
respectively, p < .001]. Mann-Whitney U tests revealed that the CON and MI groups performed 
significantly better than the SIM group on all three MFIT indicators, total correct [U = 168.00 and 96.00,
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respectively, p < .001 and < .05. respectively], number o f correct rows [U = 94.50 and 81.00, 
respectively, p < .001 and = .01, respectively], and number of correct rows in their correct locations [U = 
85.50 and 85.00, respectively, p < .001 and < .05, respectively]. Significant differences between the CON 
and MI groups were found for M FIT number of correct rows and number o f correct rows in their correct 
locations [U = 91.50 and 84.50, respectively, p < .05] but not for MFIT total correct. Means and standard 
deviations for these measures by group are shown in Table 7.
Table 7
Means (Standard Deviations) for the MFIT Indicators for Control (N = 30), Simulating (N = 30, and
M FIT Total MFIT #CR MFIT #CRCL
Controls (N = 30) 14.83 (.59)* 4.73 (.52)* 4.50 (.97)*
Simulators (N = 30) 10.80 (3.83)b 2.60 ( 1,69)b 1.90 (l.58)b
Memory-Impaired Patients (N = 1 1 ) 13.55(2.16)* 4.09 (.83)' 3.36 (l.63)c
Note: Subscript letters indicate means that differ significantly from other means designated with a 
different letter; MFIT = Memory for 15-Items Test; #CR = Number of correct rows; #CRCL = Number of 
correct rows in their correct locations.
Another Kruskal-Wallis found that none o f the DCT indicators, errors on grouped dots, errors on 
ungrouped dots, total errors, time on grouped dots, time on ungrouped dots, and total time [X2 (2) = 3.35. 
3.48,4.21, 1.49, 1.98, and 1.19, respectively, p > .05] was significantly different among the groups. A 
follow-up MANOVA using age and gender as covariatcs also failed to identify significant differences 
among the groups on all DCT measures, except DCT Total Errors [F (2) = 2.90 (errors on grouped dots),
2.33 (errors on ungrouped dots), 1.57 (time on grouped dots), 0.62 (time on ungrouped dots), and 0.65 
(total time), respectively, p > .05]. DCT Total Errors was found to be significant at the .05 level \F  (2) = 
3.84, p = < .05], and Tukey’s HSD post hoc test revealed that SIM participants made significantly more 
errors [M = 2.50 (2.47)] than CON participants [M = 1.27 ( 1.14)]. There were no significant differences 
in number o f errors between the SIM and MI groups [M =  1-27 (1.62)] or between the CON and MI 
groups. It is likely that most o f  the DCT indicators were not significant because many o f the simulators 
indicated they did not fake memory problems on the DCT because they did not perceive this task as a 
measure of memory.
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Results of independent samples Mests showed significant differences between the CON and SIM 
groups on the two remaining simulation measures, MDMT and RMT. Note that MI participants were not 
administered these two measures due to time limitations. The findings indicated that simulators obtained 
significantly lower MDMT total correct scores [r (58) = 8.75. p < .001, one-tailed] and significantly 
slower MDMT total time scores [r (58) = -2.95, p < .001, one-tailed]. Simulators also obtained 
significantly lower scores on RMT Words and Faces [/ (58) = 9.22 and 7.37, respectively, p < .001, one- 
tailed], On divergent measures of neuropsychological functioning, no significant differences were found 
between the CON and SIM groups when the Bonferonni correction procedure was applied to decrease the 
likelihood o f a Type 1 error [r (58) = 1.57 (Boston Naming Test), 0.01 (Grip Strength dominant hand), - 
0.14 (Grip Strength nondominant hand), J.86 (K-BIT IQ Composite), 1.91 (K-BIT Vocabulary). 1.21 (K- 
BIT Matrices), -2.41 (Grooved Pegboard dominant hand), -1.20 (Grooved Pcgboard nondominant hand),
2.34 (Finger Tapping Test dominant hand), and 1.84 (Finger Tapping Test nondominant hand), 
respectively, p > .005]. Again, note that the MI group was not administered these measures due to time 
constraints.
In summary, results supported Hypothesis 3. that the WCMT would demonstrate acceptable 
convergent and discriminant validity. For example, the WCMT correlated significantly with all other 
simulation indicators, while showing nonsignificant correlations with seven out o f  10 divergent 
neuropsychological measures. However, when CON and SIM groups were examined separately, two of 
the three remaining divergent measures failed to show significant correlations in CON participants. 
Further, significant group differences were found for the other simulation measures, while no significant 
group differences were found on divergent neuropsychological tests.
Hypothesis 4
Test-retcst reliabilities for the W CMT and other simulation measures were computed to test 
Hypothesis 4. Results revealed that all simulation indicators, except MDMT total time and DCT total 
errors, were found to possess 2-week test-retest reliability coefficients o f .70 or above (see Table 8). 
Analyses of the 2-week test-retest reliabilities for the nonsimulation measures showed that K-BIT 
Matrices and nondominant hand GP failed to demonstrate reliability coefficients o f  > .69 (see Table 9).
In general, results support Hypothesis 4.
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Table 8
Two-week Test-retest Reliabilities for 11 Simulation Indicators
Pearson’s r
WCMT R Score .94
WCMT I Score .92
W CMT £  Score .86
MDMT Total Correct .93
MDMT Total Time .37
MFIT Total Correct .78
MFIT #CR .84
MFIT #CRCL .81
DCT Total Errors .62
RMT Words .94
RMT Faces .89
Note : W CM T = Word Completion Memory Test; MDMT = Multi-Digit Memory Test; MFIT = Memory 
for Fifteen-Items Test; #CR = Number of correct rows; #CRCL = number of correct rows in their correct 
locations; DCT = Dot Counting Test; RMT = Recognition Memory Test.
Table 9
Two-week Test-retest Reliabilities for 10 Nonsimulation Measures
Pearson's r
K-BIT Vocabulary .77
K-BIT Matrices .66
K-BIT Composite IQ .75
BNT .88
GS DH .93
GS NDH .93
GP DH .70
GP NDH .63
FTT DH .77
FTT NDH .76
Note: K-BIT = Kaufman Brief Intelligence Test; BNT = Boston Naming Test; GS = Grip Strength; DH = 
Dominant hand; NDH = Nondominant hand; GP = Grooved Pcgboard; F IT  = Finger Tapping Test.
Hypothesis 5
Discriminant function analyses (DFA) were utilized to investigate the hypothesis that the WCMT 
would show superior classification accuracy over the other simulation measures and to explore the
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incremental validity o f each measure. In the first DFA, ail participants (CON. SIM. and MI groups) were 
classified into one of two groups, simulators or nonsimulators, after adjusting for prior probabilities 
due to group differences in size (i.e.. CON and MI groups N = 41 and SIM group N = 30). The following 
independent variables, WCMT R score, WCMT I Score, MFIT total correct. MFIT number of correct 
rows, MFIT number o f correct rows in their correct locations, and DCT Total Errors were entered into the 
DFA simultaneously. Results of the DFA were significant [X: (4, N = 71) = 81.70, p < .0001 ]. Total 
classification accuracy was 94.37%, with 97.6% of CON and MI participants correctly classified as 
nonsimulators and 90% of the SIM group correctly classified as simulators. One MI participant was 
misclassified as a simulator and three SIM participants were misclassified as nonsimulators. When the 
independent variables were entered stepwise to determine incremental validity of each, results revealed 
that the W CM T R score entered into the DFA at step 1, accounting for 70% of the variance. None o f the 
remaining indicators added incremental validity to the DFA. When forced into the DFA first, WCMT /  
Score, MFIT total correct, MFIT number of correct rows, MFIT number o f correct rows in their correct 
locations, and DCT Total Errors accounted for 64%. 32%. 40%, 40%, and 10% of the variance, 
respectively.
Because the MI group was not administered all measures o f simulation, another DFA was 
performed using only the CON and SIM groups (N = 30 in each group). The DFA again was used to 
classify participants into one of two groups, simulators or nonsimulators. Only six simulation measures 
were entered into the first DFA in order to maintain the recommended 10:1 subject to variable ratio. The 
following six independent variables were entered into the DFA simultaneously: MDMT total correct, 
MDMT total time, W CM T R  Score, MFIT total correct, MFIT number of correct rows, and MFIT number 
of correct rows in their correct locations. Results o f this DFA were significant IX2 (6, N = 60) = 73.54, p 
< .0001], with 100% and 90% of the CON and SIM groups, respectively, correctly classified. Three of 
the SIM participants were incorrectly classified as nonsimulators, resulting in a total classification 
accuracy of 95%. When the six independent variables were entered stepwise into a DFA, WCMT R score 
entered first, accounting for 70% o f the variance, and M DM T total correct entered at step 2, accounting 
for another 2% o f the variance. None o f the remaining four indicators entered into the DFA after step 2. 
Another DFA was conducted to examine the classification accuracy of the RMT. Since WCMT R  score
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and MDMT total score accounted for most of the variance in the first DFA, they were again entered as 
independent variables along with RMT Words and RMT Faces. This DFA was significant [X2 (6, N = 60) 
= 76.62, p < .0001 ], correctly classifying 100% of the CON group and 93.3% of the SIM group. Two of 
the SIM participants were misclassified as nonsimulators. Therefore, the total classification accuracy was 
96.67%. A stepwise DFA showed that the WCMT R score entered into the DFA at step I , accounting for 
70% of the variance, and RMT Words entered at step 2, accounting for an additional 4% of the variance. 
MDMT total correct and RMT Faces did not provide additional incremental validity, which may be due to 
their significant overlap with RMT Words as indicated by correlations of .92 and .87. respectively. When 
forced into the DFA first, MDMT total correct, RMT Words, and RMT Faces accounted for 60%, 59%, 
and 48% o f  the variance, respectively.
Visual analyses were performed to identify cut-off scores for each simulation indicator that 
would provide the best classification accuracy in the present sample. Also, the validity and effectiveness 
for each measure was computed. As noted earlier, a measure is considered valid when sensitivity divided 
by the false positive error rate is numerically greater than the false negative error rate divided by 
specificity, and a measure is considered effective when the base rate for simulation is numerically greater 
than the measure’s false positive plus false negative error rates. Tables 10 and 11 present the cut-off 
score, classification accuracy, validity, and effectiveness of each simulation measure.
Table 10
Cut-off Scores, Classification Accuracies, Validities, and Effectiveness for WCMT, MFIT, and DCT
Cut-off CON SIM MI Total VAL EFF
WCMT R Score < 9 100% 93.30% 100% 97.18% Yes Yes
WCMT I Score < 16 100% 80.00% 100% 91.55% Yes No
WCMT E Score > 11 100% 56.67% 100% 81.69% Yes No
MFIT total correct < 12 100% 50.00% 81.18% 76.06% Yes No
MFIT #CR > 3 96.67% 60.00% 72.72% 80.28% Yes No
MFIT #CRCL > 2 93.33 66.67% 81.81% 80.28% Yes No
DCT total errors > 4 100% 23.33% 90.90% 66.20% Yes No
Note: WCMT = Word Completion Memory Test; MFIT = Memory for Fifteen-Items Test; #CR = 
Number of correct rows; #CRCL = number of correct rows in their correct locations; DCT = Dot 
Counting Test; CON = Controls; SIM = Simulators; MI = Memory-Impaired; VAL = Validity; EFF = 
Effectiveness.
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Table 11
Cut-off Scores. Classification Accuracies, Validities, and Effectiveness for WCMT, MFIT, DCT, MDMT,
Cut-off CON SIM Total VAL EFF
WCMT R Score < 9 100% 93.30% 96.67% Yes Yes
WCMT /  Score < 16 100% 80.00% 90.00% Yes No
WCMT E Score > 11 100% 56.67% 78.33% Yes No
MFIT total correct < 12 100% 50.00% 75.00% Yes No
MFIT #CR < 4 96.67% 60.00% 78.33% Yes No
M H T #CRCL < 3 93.33% 66.67% 80.00% Yes No
DCT total errors > 4 100% 23.33% 61.67% Yes No
MDMT total correct < 6 6 100% 90.00% 95.00% Yes Yes
MDMT total time >.0000 100% 50.00% 75.00% Yes No
RMT Words < 4 0 100% 86.67% 93.33% Yes Yes
RMT Faces < 33 100% 66.67% 83.33% Yes No
Note: WCMT = Word Completion Memory Test; MFIT = Memory for Fifteen-Items Test; #CR = 
Number of correct rows; #CRCL = number o f correct rows in their correct locations; DCT = Dot 
Counting Test; MDMT = Multi-Digit Memory Test; RMT = Recognition Memory Test; CON = Controls; 
SIM = Simulators; VAL = Validity; EFT = Effectiveness.
In summary, results of DFAs and visual analyses support Hypothesis 5, that the WCMT would 
show superior classification accuracy over other measures o f simulation. In all analyses, the WCMT R 
Score accounted for more variance than any o f the other simulation measures. Additionally, only the 
W CM T R  score was found to be both valid and effective as a measure of simulation in controls, 
simulators, and memory-impaired patients. In controls and simulators, however, the WCMT R score, 
MDMT total score, and RMT Words were all valid and effective measures of simulation. While the 
WCMT R Score demonstrated superior classification accuracy (i.e.. 96.61%) over MDMT total score and 
RMT Words, the latter two measures obtained excellent classification accuracy rates, as well (i.e., 95% 
and 93.33%, respectively).
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The need for a simulation measure designed to detect more sophisticated attempts at malingering 
cognitive deficits has been noted by researchers (Guilmcttc, Hart et al., 1994; Guilmette, Sparadeo et al., 
1994). The WCMT is the first simulation measure designed specifically for this purpose, as it is the first 
measure developed using well-coached analogue simulators as the criterion group. The W CM T has 
shown much promise as such in an initial validity study, correctly classifying 100% of control and 
memory-impaired participants and 93% of sophisticated analogue simulators (Hilsabeck et al., 1999).
The present study examined the psychometric properties o f the WCMT and compared its discriminant 
ability with existing measures o f simulation.
Construct validity of the WCMT was demonstrated via significant group differences. Results 
showed that controls and memory-impaired patients obtained significantly higher W CMT R and I scores 
and significantly lower E  scores than analogue simulators. Although controls obtained significantly 
higher WCMT R and /  scores than memory-impaired patients, these differences were relatively small and 
not clinically significant (i.e., 3.23 and 2.42, respectively). The WCMT was found to possess acceptable 
convergent validity as indicated by significant correlations with existing simulation measures (i.e., MFIT, 
MDMT, RMT. and DCT; r ranging from -.37 to .80). Although all these relationships were significant, 
there was enough variability to suggest that the WCMT would provide non-redundant information if 
administered in conjunction with the other measures of simulation. The lowest significant correlation was 
found with DCT total errors. An examination o f simulating participants' responses on the post-experiment 
questionnaire revealed that many simulators did not perceive the DCT as a measure of memory, and 
therefore, did not simulate memory impairment. This finding explains its relatively low correlation with 
WCMT R  score, as well as with the remaining simulation measures (r ranging from -.25 to - .4 1). When 
DCT total errors is removed from consideration as a measure of simulation, correlations between WCMT 
R  score and remaining simulation measures ranged from .68 to .80. Investigation o f the convergent 
validity o f the other simulation measures showed that MDMT total correct, M FIT total correct, RMT 
Words, and RMT Faces also demonstrated acceptable convergent validity ( r  ranging from .59 to .92).
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Additional evidence o f convergent validity for the WCMT can be inferred from the significant 
groups differences found for the other simulation measures. Both controls and memory-impaired patients 
scored significantly higher than simulators on MFIT total correct, MFIT number o f correct rows, and 
MFIT number o f correct rows in their correct locations. Significant differences between controls and 
memory-impaired patients on MFIT number of correct rows and MFIT number o f correct rows in their 
correct locations also were found, with controls scoring significantly higher than memory-impaired 
patients. Although most DCT indicators were not significantly different among the groups, simulators 
made significantly more total errors than CON but not MI participants, who did not differ significantly 
from each other. As many simulators indicated they did not fake memory problems on the DCT because 
they did not perceive it as a memory measure, the nonsignificant results o f most DCT indicators is not 
surprising. Significant differences between controls and simulators were demonstrated on the RMT and 
MDMT, as well. Results showed that controls obtained significantly higher scores on RMT Words, RMT 
Faces, and MDMT total correct, and significantly faster response times on MDMT total time.
Evidence for discriminant validity of the WCMT was indicated by nonsignificant correlations 
with seven out o f 10 nonsimulation measures (i.e.. GS. FTT, K-BIT Matrices. BNT, and nondominant 
hand GP). Although the WCMT R score correlated significantly with K-BIT Composite IQ and K-BIT 
Vocabulary, these relationships were moderate (r = .38 and .40. respectively), and examination o f these 
relationships in CON and SIM groups separately revealed significant correlations in the SIM group only 
(r  = .43 and .41, respectively). These findings suggest a significant positive relationship in simulators' 
performances on these measures, with no significant relationship in participants performing to the best of 
their abilities (i.e.. CON group). The nonsignificant relationship between the W CMT R score and K-BIT 
Composite IQ and Vocabulary in CON participants (i.e., r = .21 and .02) lends support to the divergent 
validity of the W CMT because these examinees were instructed to perform to the best o f their abilities, 
which are the typical instructions given when examining a measure’s validity. The moderately significant 
negative correlation between WCMT R score and dominant hand GP performance (i.e., r = -.43) may be 
the result of a mild memory component inherent in the test. Support for a memory component in GP is 
provided by Poulton and Moffitt (1995), who found a mild, yet significant, correlation between GP and a
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measure o f nonverbal memory, the Rey-Osterrielh Complex Figure Test. Adequate discriminant validity 
o f the WCMT is further indicated by nonsignificant group differences on all nonsimulation measures.
Discriminant validity coefficients of the remaining simulation measures also were examined. As 
expected, none o f the remaining simulation measures (i.e., MDMT, RMT Word and Faces, and MFIT) 
correlated significantly with F IT  or GS. Similar to the WCMT R Score, MDMT total correct. MFIT total 
correct, and RMT Faces correlated significantly with dominant hand GP. MFIT total correct also 
correlated significantly with nondominant hand GP. Again, a mild memory component is likely 
responsible for these small, yet significant, relationships. Also similar to the WCMT R Score. MDMT 
total correct, RMT Words, and RM T Faces correlated significantly, yet moderately, with K-BIT 
Composite IQ and K-BIT Vocabulary. As with the WCMT R Score, these findings were the result of 
significant relationships between these variables in the SIM group but not the CON group. However, 
unlike the WCMT, the MDMT total correct and RMT Words and Faces correlated moderately, yet 
significantly, with the BNT. Again, the significant relationships were found only in the SIM group and 
not the CON group. In summary, results suggest that the MDMT, MFIT. RMT Words, and RMT Faces 
also possess acceptable discriminant validity.
With regard to 2-wcek test-retest reliability, the WCMT was found to be very reliable, with 
reliability coefficients well above the recommended standard o f .70 (Nunnally, 1978). Test-retest 
reliabilities were .94, .92, and .86 for WCMT R, /, and E  scores, respectively. All other simulation 
indicators, except M DM T total time, demonstrated test-retest reliabilities above .69. as well. RMT Words 
and MDMT total correct evidenced the highest test-retest reliabilities of the remaining simulation 
indicators (i.e., r = .94 and .93, respectively). Most divergent neuropsychological measures were found to 
possess adequate test-retest reliabilities, indicating the performances o f this study’s participants are similar 
to those in prior studies o f test-retest reliability. Only K-BIT Matrices and nondominant hand GP failed 
to possess 2-week test-retest reliabilities above .69 (i.e., r  = .66 and .63, respectively).
Another primary purpose of this study was to compare the classification accuracy of the WCMT 
to existing measures of simulation. The WCMT exhibited slightly superior classification accuracy over 
all other measures o f simulation (i.e., MDMT, MFIT, RMT Words, and RMT Faces). Using a cut-off of 
< 9 for WCMT R  Score as indicative of malingering, no control or memory-impaired participant was
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incorrectly classified as a simulator, and only two simulating participants were incorrectly classified as 
nonsimulators, resulting in an overall correct classification hit rate of 97.18%. Thus, the WCMT was 
determined to be a valid and effective measure o f simulation. These results are similar to those reported 
by Hilsabcck ct al. (1999). In their study utilizing undergraduate controls, undergraduate analogue 
simulators, and memory-impaired patients, a cut-off of < 15 for WCMT I score correctly classified all 
controls and memory-impaired patients, while correctly classifying 86% of analogue simulators.
However, using an additional cut-off of < 9 for WCMT R score was found to correctly classify an 
additional 7% of analogue simulators, while still correctly classifying 100% of controls and memory- 
impaired patients. Therefore, 100% of controls and memory-impaired patients and 93% of analogue 
simulators were correctly classified, resulting in an overall correct classification rate of 97%. Thus, 
results of the present study appear to closely replicate those of Hilsabcck ct al. (1999), including the 
optimum WCMT cut-off scores. In addition, the WCMT R Score consistently entered first into DFAs and 
accounted for more variance (i.e., 70%) than the other measures o f simulation (i.e., MDMT total correct = 
60%, RMT Words = 59%. RMT Faces = 48%, MFIT number o f correct row and number of correct rows 
in their correct locations = 40%, MFIT total correct = 32%, and DCT total errors = 10%).
Only two o f the remaining simulation indicators, M DM T total correct and RMT Words, were 
found to be both valid and effective in control and simulating groups. Using a cut-off score of < 66 as 
indicative of malingering on the MDMT, all controls were correctly classified and only three simulators 
were incorrectly classified. The resulting overall classification hit rate was 95.00%. These results are 
consistent with previous findings that forced-choice recognition tasks, such as the MDMT, are successful 
at identifying simulated memory deficits in analogue simulators (Martin et al., 1993; Rose et al., 1995, 
1998). Although cut-off scores for the MDMT had not been provided prior to the present study. Martin et 
al. (1993) reported similar MDMT total correct mean scores for controls [M = 71.60 (SD = 0.80) and 
70.93 (SD = 1.74) for Martin et al. and the current study, respectively] and sophisticated analogue 
simulators [M = 48.90 (SD = 14.7) and 41.93 (SD = 18.06) for Martin et al. and the current study, 
respectively]. Martin and colleagues also provided the mean score for their CHI patient group [M = 69.0 
(SD = 4.3)], which suggests that the cut-off score of < 66 used in the current study would have 
inisclassified several of their CHI patients. Unlike prior studies using a similar computerized version o f a
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forced-choice recognition task (Rose et al., 1995, 1998), the present study failed to find that response 
latency provided significant incremental validity.
For RMT W ords, a cut-off o f < 40 was considered indicative o f malingering and proved to be 
valid and effective in this sample. Using this cut-off, all controls were correctly classified and only four 
simulators were incorrectly classified. In addition. RMT Words was the only simulation indicator to add 
incremental validity to the WCMT, suggesting a combination o f these measures may provide the most 
accurate classification o f examinees. Results of a recent study by Iverson and Franzen (1998) were 
similar in that RMT Words was found to possess better classification accuracy than RMT Faces. Using a 
cut-off o f < 40 as indicative of malingering on RM T Words, Iverson and Franzen found that 100% of 
patients without memory impairment and 100% o f  analogue simulators were correctly classified, with 
90% of memory-impaired patients correctly classified. However, their analogue simulators obtained 
lower RMT Words and Faces scores than analogue simulators in the current study. Mean RMT Words 
was 22.90 (SD = 7.20) in the Iverson and Franzen study and 27.13 (SD = 12.15) in the present study. 
Likewise, mean RMT Faces was 23.60 (SD = 4.90) and 27.57 (SD = 8.82) in the Iverson and Franzen and 
current studies, respectively. In contrast, mean scores o f their patients without memory impairment and 
controls in the present study were similar [mean RM T Words = 48.10 (SD = 2.30) and 47.97 (SD = 2.36), 
respectively, and mean RMT Faces = 42.40 (SD = 5.30) and 40.73 (SD = 4.23), respectively). The 
difference between analogue simulators’ performances in the Iverson and Franzen study and in the present 
study can be explained by methodological differences. While Iverson and Franzen provided their 
analogue simulators with a scenario and instructions to fake believable memory deficits, they did not 
provide examples o f believable memory problems and did not assess their analogue simulators' 
understanding o f their role or allow them to practice it as was done in the current study. The nai ve 
coaching o f their analogue simulators may have resulted in an inflated classification accuracy rate.
In addition, lack o f a clinical comparison group may have inflated the classification accuracy of 
the MDMT and RMT. Studies evaluating forced-choice simulation measures similar to the MDMT have 
shown a relatively high misclassification rate of truly impaired patients. For example, on the Portland 
Digit Recognition Test, which has 72 items like the MDMT. Binder and Willis (1991) and Binder (1993) 
found that noncompensation-seeking brain-injured patients obtained mean scores of 56 and 60,
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respectively. Thus, using the recommended cut o ff o f < 66 would result in misclassification o f a number 
o f truly impaired patients. Likewise, Millis (1994) found that noncompensation-seeking brain-injured 
patients obtained an average RMT Words score o f 38.3. Thus, using the cut off score of < 40 for RMT 
Words would result in some misclassification of truly impaired patients.
In summary, the WCMT demonstrated adequate psychometric properties, including construct 
validity, convergent validity, discriminant validity, and 2-week test-retest reliability. In addition, the 
WCMT exhibited slightly superior classification accuracy over existing simulation measures, correctly 
classifying 100% of controls and memory-impaired patients and 93.3% of analogue simulators for a 
overall classification accuracy rate o f 97 .18%. Further, the WCMT consistently entered into DFAs first 
and accounted for more variance than any other simulation measure (i.e., 70%). These results suggest the 
WCMT is a promising measure of simulated memory impairment. A limitation of the present study is that 
only three of the measures administered to control and simulating participants were administered to the 
memory-impaired patients due to time constraints. Omission of these measures prevents conclusions 
about the generalizability of the comparative validity and effectiveness among these measures in memory- 
impaired participants. Further, the memory-impaired group used in this study was heterogeneous with 
regard to the etiology of their memory impairment.
Future research should compare the validity and effectiveness of the WCMT, as well as other 
simulation measures, in a variety o f clinical samples, especially clinical samples suspected of malingering 
(i.e.. known-groups design), specific neuropsychological populations (e.g.. epilepsy patients, severe CHI 
patients, etc.), and a larger, more homogeneous, memory-impaired sample (e.g., patients with severe 
memory impairment secondary to CHI only). Studies further exploring the ability o f the WCMT to 
discriminate control participants from circumscribed neuropsychological populations would be beneficial 
at identifying limits to its applicability. Comparison o f the utility o f the WCMT and newer measures of 
simulation, such as the Test of Memory Malingering (Tombaugh, 1996), Letter Memory Test (Inman et 
al., 1998), and 48-Pictures Test (Chouinard & Rouleau, 1997), in different samples, including well- 
coached analogue simulators, is needed. Investigation of techniques to further improve the methodology 
o f simulation studies, such as providing participants with information about specific measures to feign,
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would also be beneficial, as would further examination of factors that may influence performance, such as 
psychological distress, pain, and sleep deprivation.
Finally, it is important to remember that use o f systematic multitrait-multimcthod strategics as 
suggested by Campbell and Fiske (1959) are important in the assessment of any psychological construct. 
Therefore, use of the WCMT, or any simulation measure, by itself is not sufficient to draw conclusions 
about an examinee's intent to malinger. Rather, a combination o f domain-specific simulation measures, 
neuropsychological tests, interview data, physiological measures, collateral information, and self-report 
measures will likely provide the best diagnostic accuracy (Martin, Franzen, & Orcy, 1998).
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